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ABSTRACT
Eating disorders are a set of polysymptomatic disorders defined by characteristic disturbances in
weight/shape, eating, and their control (Cooper, 2017). Drawing on existing models of
objectification, embodiment, and positive body image, Ashtanga yoga was expected to be a
beneficial intervention for those with eating disorders. These theoretical frameworks suggest that
Ashtanga yoga may promote well-being by supporting improvements in embodiment and disrupt
pathways postulated to promote pathology, such as self-objectification and body dissatisfaction.
Participants were invited to participate in an 8-week Ashtanga yoga intervention of twice weekly
75-minute classes at a local community centre. Participants in two studies completed specialized
eating disorder assessments and surveys before the first class (Time 1), after the 8th class (Time
2), and after the last class (Time 3). In Study 1, individuals identifying as female were recruited
from a local eating disorder treatment centre waitlist but due to difficulties with recruitment and
retention, the final sample consisted of a single participant. Results from Study 1 showed
minimal, if any improvement on the outcome variables. In Study 2, individuals identifying as
female with significant body image and eating concerns, with or without a diagnosed eating
disorder, were recruited from both the local university and community (n = 3). Consistent with
hypotheses, these participants reported improvements in eating disorder symptoms and related
indicators of eating pathology, as well as in anxiety, depression, and perfectionism. Beyond these
reductions in pathology, quantitative and qualitative data demonstrated substantial improvements
in embodiment and well-being. Importantly, themes in the qualitative data highlighted how the
unique combination of Ashtanga yoga characteristics directly contributed to improvements in
outcome variables.
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INTRODUCTION

The Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition (DSM-5;
American Psychiatric Association, APA, 2013) includes three specific eating disorders (EDs):
anorexia nervosa (AN), bulimia nervosa (BN), and binge eating disorder (BED). In addition to
these distinct diagnoses, the DSM-5 includes other specified feeding and eating disorder
(OSFED), a subclinical diagnostic category which includes subclinical presentations of AN, BN,
and BED. The features associated with eating disorders are reviewed below and specific
diagnostic criteria for each of the eating disorder diagnoses are included in Appendix A.
Those with eating disorders report characteristic disturbances in their experience and
control of their weight, shape, and eating (Cooper, 2017). Specifically, individuals with eating
disorders usually are highly dissatisfied with their weight and shape and value themselves
largely, and often exclusively, based on these two elements and their ability to control them.
They also report characteristic disturbances in their eating behaviour, such as binge eating,
engagement in compensatory behaviours, and dietary restraint. Binge eating, or binging, refers to
eating an objectively large amount of food, defined as more than most people would eat in
similar circumstances, in a discrete period of time, with a sense of loss of control over eating
(APA, 2013). Additionally, episodes of binge eating may involve eating more quickly than usual,
when not physically hungry, or until uncomfortably full, attempting to conceal one’s eating, and
feeling distressed, guilty, and/or embarrassed about the binging. Compensatory behaviours
consist of behaviours in which the individual engages for weight control in reaction to food that
was, or will be, eaten. This includes self-induced vomiting, use of diet pills or stimulants, abuse
of laxatives or diuretics and, except in the case of AN, compensatory exercise and fasting, the
latter defined as not eating or drinking for more than eight hours while awake. Lastly, dietary
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restraint refers to eating significantly less food than required to maintain a healthy weight and
includes eating a limited amount of food and/or eating a limited variety of foods. Dietary
restraint often is associated with a list of foods that are “safe,” such as fruit and vegetables, and
foods that are “risky,” such as foods that are high-fat, like cheese, or carbohydrate-rich, like
pasta and desserts. Other features that are not unique to eating disorders, but that are commonly
observed in this population include: emotion dysregulation; low interoceptive awareness
consisting of difficulties noticing and identifying internal sensations such as hunger and
emotions; high perfectionism; and low self-esteem (refer to Steiger et al., 2015 for a review).
Eating disorders have an estimated prevalence of 2% to 4% in Western cultures
(Crowther et al., 2008; Stice et al., 2009) and up to 15% of female college students report
subclinical eating pathology (Eisenberg et al., 2011; Kirk et al., 2001). Eating disorders often are
comorbid with other psychological disorders including mood, anxiety, and substance use
disorders (APA, 2013; Steiger et al., 2015) and negatively affect quality of life and physical
well-being (Treasure et al., 2010; Zipfel et al., 2015). Further, the mortality rate associated with
eating disorders is among the highest of any psychological disorder with AN specifically having
the highest mortality rate of all at a crude estimate of 5% per decade (APA, 2013).
The economic and health impact of these conditions also makes them a significant public
health concern (Zipfel et al., 2015). In addition to the direct costs related to health care services,
eating disorder treatment involves significant costs to the individual and their family related to
travel, accommodations, and other treatment-related expenses, as well as costs associated with
lost wages and unemployment (Price Waterhouse Coopers, PWC, 2015; Simon et al., 2005;
Toulany et al., 2015). Because of this significant health and social burden, it is of prime
importance to identify and implement efficacious treatments for eating disorders.
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Etiology and Treatment
Although the etiology of eating disorders is complex and multifaceted, it is understood by
researchers and clinicians that the behavioural symptoms and underlying body image
disturbances are closely related and contribute to the maintenance of the overall eating
pathology, including cognitive-affective symptoms. Specifically, the behavioural symptoms and
the subclinical precursors, such as dieting and other weight-loss oriented behaviours, are thought
to be aimed at reducing distress associated with the body dissatisfaction that is born out of body
image disturbances (Fairburn, 2008; Smolak & Levine, 2015). In turn, eating disorder behaviours
perpetuate body dissatisfaction and reinforce associated body image disturbances such as
maladaptive cognitive schemas related to appearance, referred to as appearance investment (Cash
et al., 2004; Fairburn, 2008; Smolak & Levine, 2015). Thus, the psychological and behavioural
symptoms interact in a cycle of distress and maladaptive efforts to reduce that distress (Fairburn,
2008; Smolak & Levine, 2015). Indeed, body dissatisfaction has been shown to be one of the
strongest predictors of eating disorder risk (Stice & Shaw, 2002). Further, research has shown
that the psychological features associated with eating disorders, including body dissatisfaction,
concerns about weight and shape, and fear of becoming fat, predict relapse after successful
eating disorder treatment (Keel et al., 1987).
Despite a wealth of knowledge about the etiology and maintenance of eating disorders,
treatments are only modestly successful. For example, 60 weeks after completion of cognitive
behaviour therapy-enhanced for eating disorders (CBT-E), the only therapy listed by the APA as
an empirically supported treatment for AN, BN, and BED, between 30% (Fairburn et al., 2015)
and 50% (Fairburn et al., 2009) of patients continued to meet criteria for an eating disorder.
Additionally, one year after treatment, up to 50% of individuals with BN (Yu et al., 2013) and
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70% of those with AN (Khalsa et al., 2017) met criteria for an eating disorder after meeting
criteria for remission post-treatment. Long-term, 29-68% of individuals with eating disorders
meet criteria for remission 17-22 years post-treatment (Eielsen et al., 2021; Franko et al., 2018),
though definitions of recovery and remission vary across studies (see Bardone-Cone et al., 2010).
This suggests that there is a need for new standalone and adjunct treatments that might better
address eating disorder symptoms and their associated features.
Symptom Reduction vs Wellness as Treatment Goals
Mainstream treatments for eating disorders are based on a medical model predicated on
the elimination of symptoms (Bardone-Cone et al., 2010; Beyer & Launeanu, 2019). However,
the reduction or elimination of eating pathology is not the same as the induction of wellness.
Tylka and colleagues (e.g., Augustus-Horvath & Tylka, 2011; Tylka, 2006; Tylka & WoodBarcalow, 2015b) argued that treatments based on the medical model foster the tolerance of
distress related to body image disturbances, but do not directly promote a positive relationship
with one’s body. Thus, post-treatment, patients may continue to experience high body
dissatisfaction or may at best have a “neutral body image” (Tylka & Wood-Barcalow, 2015b, p.
118). Given that body dissatisfaction is one of the strongest predictors of eating pathology, Tylka
and colleagues argue that this state of appearance tolerance post-treatment leaves individuals
vulnerable to relapse. They suggest that the solution is to identify ways of promoting a state of
wellness in which the body is appreciated rather than just tolerated. Halliwell et al. (2019) add
that available treatments emphasize cognitive and attitudinal changes related to beliefs about
appearance and eating and argue that to be effective, interventions also must change how
individuals experience and inhabit their body. Thus, those with eating disorders must learn to
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experience their body in a fundamentally different way that cannot be taught via cognitive
interventions.
The overarching purpose of this research was to test an Ashtanga yoga intervention as a
novel standalone intervention for women with eating disorders. For reasons outlined below,
Ashtanga yoga was expected to be an especially beneficial form of yoga for women with eating
disorders for its potential to promote the state of wellness and body appreciation posited by
Tylka and colleagues to be a key element of recovery.
Self-Objectification and Embodiment
Embodiment broadly refers to the lived experience of the body (Piran & Teall, 2012).
The concept of embodiment is rooted in the existential philosophy of Heidegger (1962),
Merleau-Ponty (1945/2012), Sartre (1943/1992), Foucault (1978), and others (see Launeanu &
Kwee, 2019 and Weber, 2019 for a review). Briefly, these philosophers disagreed with
Descartes’ mind-body dualism and argued that the body is the means by which the self interacts
with, and acts upon, the world (Weber, 2019). This emphasis on the mind-body connection, such
that the body is viewed as an integral part of the self, is retained in current definitions of
embodiment (e.g., Cook-Cottone, 2015; Menzel & Levine, 2011; Piran, 2016). Specifically, the
body is understood to be the means of interacting with the world, pursuing goals, and expressing
one’s identity, not only through its appearance but also through its competence (Menzel &
Levine, 2011; Piran, 2001; 2002; Piran et al., 2002). Embodiment involves a sense of comfort
and trust in the body and a commitment to attend to, respect, and care for it that is born out of the
awareness of the role that the body plays in one’s physical, social, and psychological functioning
(Menzel & Levene, 2011; Piran, 2001; 2002; Piran et al., 2002).
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As discussed by Weber (2019), Sartre (1943/1992) proposed that the lived experience of
the body is interrupted by the awareness that the body exists as an object that is observed by
others. Sartre referred to this as the objectified body, and further proposed that the appearance of
this object can never be known to the self. Merleau-Ponty (1945/2012) did not view selfobjectification as inherently problematic but acknowledged that it becomes so when the
investment in the objectified body occludes the ability to, or interest in, engage with the internal
experiences of the body (see Weber, 2019). This occurs when the individual separates the self
from the body by focusing on knowing the self as an object through the gaze of the other.
Focusing on the objectified body, akin to Fredrickson and Roberts’ (1997) concept of selfobjectification, impedes the ability to connect with others and to experience living authentically
in the body. Similarly, Merleau-Ponty distinguished between the gaze of a loving other and that
of the objectifying other (see Weber, 2019). Whereas the former reflects an aspect of the self that
cannot be seen by the self, such as appearance as it is observed by the other or a holistic
impression of the self, the latter eliminates the possibility for communication and connection by
reducing the self to an aesthetic object that is void of an internal life (see Weber, 2019). Building
on this work, Foucault (1978) described the potentially disruptive effects of sociocultural forces,
such as standards for appearance and for women’s behaviour, against the inner experience of the
body (see Launeanu & Kwee, 2019). That is, by promoting increased investment in the
objectified body, sociocultural influences may lead to a state of disembodiment, in which the
individual is neither aware of, nor responsive to, internal cues. This point was developed further
in Fredrickson and Roberts’ (1997) objectification theory.
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Objectification Theory
Fredrickson and Roberts’ (1997) objectification theory posits that women are socialized
to believe that their body is separate from the self, that it exists for other’s use and pleasure, and
that its appearance forms the basis of other’s opinions of them. They suggest that such views
develop, and are internalized, through two key pathways. The first is through sexually
objectifying experiences. This includes direct experiences, such as comments from others about
one’s appearance or being “cat-called,” and indirect experiences, such as viewing sexualized
portrayals of women in the media (Fredrickson & Roberts, 1997). The second is socialization
practices, which encourage women to attend to their appearance by extolling the social and
economic benefits of attaining certain appearance standards. For example, attractive people are
viewed as more competent in their occupation, more intelligent, and more socially competent
and likeable than are less attractive individuals (Langlois et al., 2000). Attractiveness also has
been described as social and economic capital, especially for women (Anderson et al., 2010).
The Effect of Self-Objectification
According to Fredrickson and Roberts (1997), self-objectification results in selfsurveillance. Self-surveillance entails engagement in habitual monitoring of one’s appearance
and of others’ reactions to it which, according to Fredrickson and Roberts (1997) is problematic
for several reasons. First, self-surveillance requires significant mental energy and interferes with
the ability to be fully present and achieve what Csikszentmihalyi (1982) refers to as flow. Flow is
the ability to become wholly engaged in a task that is challenging but interesting and worthwhile
(see Fredrickson & Roberts, 1997).
Second, given that appearance standards for women generally are neither attainable nor
realistic, self-surveillance is likely to evoke shame from the realization that their appearance does
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not conform to the social ideal (Fredrickson & Roberts, 1997). The association between selfsurveillance and body dissatisfaction and body shame is now well documented (e.g., Lindner et
al., 2012; Tiggemann & Kuring, 2004). Further, if self-worth is defined largely or entirely by
appearance, recognition of one’s failure to achieve the desired appearance is likely to
significantly reduce self-esteem (Tylka & Sabik, 2010).
Third, continuous self-surveillance of one’s appearance is likely to cause hyperawareness
of perceived flaws resulting in body dissatisfaction. Body dissatisfaction may prompt renewed
efforts to attain the thin ideal, such as restrictive eating. This was demonstrated in a now classic
study in which female college students were asked to try on a bathing suit or a sweater in front of
a full-length mirror (Fredrickson et al., 1998). Compared to those in the sweater condition,
women in the bathing suit condition reported increased state self-surveillance and body shame.
Increased body shame in turn predicted increased efforts to limit chocolate consumption during a
subsequent alleged taste test. Similarly, in more recent cross-sectional studies, self-surveillance
was positively correlated with body shame and negatively correlated self-esteem, which in turn
were associated with increased self-reported disordered eating attitudes and behaviours (e.g.,
Augustus-Horvath & Tylka, 2009; Tylka & Sabik, 2010).
Importantly, consistent with earlier philosophical arguments, Fredrickson and Roberts
(1997) proposed that over time self-objectification may result in a state of disembodiment. They
suggest two possible reasons for this. First, to persist with a restrictive diet, one must ignore
internal hunger cues, yet it may not be possible to selectively ignore hunger cues, thus prompting
a generalized disconnect from internal experience. Second, self-surveillance leaves women with
fewer perceptual resources, including those required to attend to inner experiences. The division
of cognitive resources resulting from self-surveillance was demonstrated in the previously
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discussed classic study by Fredrickson et al. (1998). Compared to those in the sweater condition,
those in the swimsuit condition reported higher state self-surveillance and performed poorer on a
math test, which was attributed to this division of cognitive resources. This framework is
consistent with the view of eating disorders as being a condition of impaired self-awareness or a
mind-body split (e.g., Amianto et al., 2016; Granieri & Schimmenti, 2014). This framework also
may explain the interoceptive deficits commonly observed in those with eating disorders (Steiger
et al., 2015; Treasure et al., 2010).
Embodiment in the Context of Eating Pathology
Building on the work of Sartre and Merleau-Ponty, Stanghellini et al. (2012) argued that
the self is known through the body. Thus, when the objectifying gaze of the other becomes
internalized and the individual begins engaging in self-objectification, their sense of self
becomes tied to the other, and therefore is unstable. Bringing empirical support to this
proposition, Stanghellini et al. (2012) showed that women with eating disorders experienced and
evaluated themselves exclusively through others’ views or through objectified measures such as
their weight or shape. Based on these and findings from other studies in clinical and non-clinical
samples, Stanghellini et al. (2019) suggested that eating disorder symptoms are an attempt to
develop a stable sense of self, through controlling the self as it appears to others. Weber (2019)
agreed and referred to eating disorder symptoms, such as dietary restraint or starvation, as
maladaptive efforts to reconnect with the body. Thus, eating disorders may be understood as a
state of disembodiment in which the focus on perfecting the body for other’s gaze, and on
knowing the self from the perspective of others, results in the loss of the internal connection with
the body (Weber, 2019).
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Integrating philosophical foundations of embodiment and related theoretical frameworks
within the field of psychology, such as objectification theory and models of positive
embodiment, provides a foundation for understanding the links between sociocultural forces and
eating pathology. Several interventions have been developed to target various links in this
pathway. For example, CBT-E attempts to target maladaptive appearance investment and reduce
self-surveillance by addressing cognitive biases and promoting cognitive restructuring (Fairburn,
2008). As another example, media literacy programs attempt to target sociocultural forces and
reduce thin-ideal internalization by cultivating critical thinking toward media images (e.g.,
McLean et al., 2017; Wade et al., 2017). An alternative may be to target self-objectification
indirectly by promoting embodiment, thus fundamentally changing the experience of the body
for those with eating disorders.
Embodiment as a Treatment Target
Current models of embodiment retain many of the elements of objectification theory,
including the impact of socialization and of self-surveillance. These models also elaborate on
Fredrickson and Roberts’ (1997) suggestions for how the effects of objectification on
embodiment and psychological well-being might be reversed and well-being enhanced. For
example, Menzel and Levine (2011) suggested that in viewing her body as a key part of who she
is and how she relates to the world, the embodied woman’s self-esteem would be based on what
the body can do and how it helps her express herself, rather than on its appearance. In turn she
would be protected from, and better able to cope with, body image threats such as media
portrayals of the thin ideal (Menzel & Levine, 2011). Further, a core tenet of conceptualizations
of embodiment is that self-objectification is antithetical to the experience of embodiment (e.g.,
Menzel & Levene, 2011; Piran & Teall, 2012). Specifically, embodiment entails looking inward
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and experiencing the body as an extension of the self that enables an individual to interact with
the external world. Self-objectification, on the other hand, largely equates self worth and identity
with the physical appearance of the body, thus the internal experiences of the body are dismissed
as irrelevant (Fredrickson & Roberts, 1997; Menzel & Levine, 2011). Combined, this suggests
that embodiment is associated with a more holistic view of the body in which it is respected and
appreciated rather than objectified. Thus, identifying ways of promoting embodiment that can be
implemented in treatment programs may help those with eating disorders move beyond a state of
neutrality towards their body to develop a more positive relationship with it, in which they are
more attuned and responsive to internal experiences. Further, disrupting self-objectification
processes and promoting embodiment should decrease body dissatisfaction and thus reduce
engagement in disordered eating behaviours and the risk of relapse after successful treatment.
Embodiment and Positive Body Image
Embodiment and positive body image are distinct but related constructs. Positive body
image is a complex and multifaceted construct defined as appreciating the body despite
perceived flaws in its appearance, showing respect for one’s body by being attentive and
responsive to its needs, and adopting a flexible cognitive style that rejects media-derived
standards for appearance and selectively filters appearance-related information in a selfprotective manner (Tylka & Wood-Barcalow, 2015b). Importantly, positive body image is not
the absence of body dissatisfaction. For example body appreciation, which is one facet of
positive body image, is negatively correlated with body dissatisfaction (e.g., Dignard & Jarry,
2019; Tylka & Wood-Barcalow, 2015a) . However, as women age they report relatively stable
levels of body dissatisfaction but report increases in body appreciation, seemingly due to an
increased focus on other aspects of their body, such as functionality and health (Bailey et al.,
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2016). Positive body image also is positively correlated with intuitive eating, which entails
eating according to hunger and satiety cues and eating to nourish the body without strict dietary
rules or labelling food as “good” or “bad” (Tylka & Kroon Van Diest, 2013; Tylka & WoodBarcalow, 2015a). It also is positively correlated with self-esteem (Alleva et al., 2016;
Kertechian & Swami, 2017) and body satisfaction (Alleva et al., 2016; Swami et al., 2017), and
is negatively correlated with depressive symptoms (Gillen, 2015) and eating pathology (Avalos
et al., 2005; Tylka & Wood-Barcalow, 2015a).
Conceptually, positive body image and embodiment are very closely related, both
reflecting a holistic view of the body, including appreciation and awareness of, and
responsiveness to, the body’s needs (Menzel & Levine, 2011; Piran & Teall, 2012). However,
positive body image retains a subtle emphasis on appearance by, for example, referring to
appearance as something that should be of secondary importance when attending to and
evaluating the body whereas embodiment is more broadly focused on the lived experience of the
body (McBride & Kwee, 2019; Piran & Teall, 2012). For example, embodiment includes an
emphasis on attentiveness and responsiveness not only to internal cues related to hunger, but to
cues related to emotions and physiological well-being (McBride & Kwee, 2019), two dimensions
that are not emphasized in positive body image. This is particularly relevant for those with eating
disorders who, as noted, have poor interoceptive awareness which may be viewed as a
manifestation of disrupted embodiment.
Embodiment, Positive Image, and Exercise
A large body of research shows that exercise is beneficial for psychological well-being,
including mood, anxiety, stress, and general well-being (Penedo & Dahn, 2005). According to
Menzel and Levine’s (2011) embodiment model of positive body image, embodying
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experiences, such as engaging in physical activity, result in positive body image directly and
through the effect on embodiment and subsequent reductions in self-objectification. Menzel and
Levine (2011) argued that engagement in physical activity creates opportunities to experience a
mind-body connection, as well as to develop body awareness and responsiveness, and a sense of
physical empowerment and competence. Further, they noted that developing and maximizing
ability in a particular sport requires the athlete to be attentive and responsive to bodily cues. For
example, by attending to cues related to improper form, such as a sharp pain or tension, athletes
can avoid injury. Similarly, performing at their peak level requires athletes to be appropriately
fueled for physical activity, which means that they must attend to internal cues related to
nutritional needs. Meta-analyses have found a positive effect of exercise on body satisfaction
(e.g., Campbell & Hausenblas, 2009; Hausenblas & Fallon, 2006), but the evidence is notably
heterogeneous such that some studies have shown the opposite, which suggests a nuanced
relation between these variables.
At an individual level, motives for engaging in exercise appear to be a critical factor in
determining whether exercise will be associated with well-being or with eating pathology. For
example, self-objectification is positively correlated with appearance-based motives for exercise
(Prichard & Tiggemann, 2008; Vartanian et al., 2012). Further, it is not the frequency or duration
of engagement in physical activity, but the psychological elements associated with physical
activity, such as motives for exercise and guilt about missing a workout, that predict body
dissatisfaction and disordered eating (Cook et al., 2015; DiBartolo et al., 2007; Gonçalves &
Gomes, 2012; Homan & Tylka, 2014).
Features of the exercise environment also may contribute to the mixed findings regarding
the relation between exercise, and body image and eating disturbances. For example, time spent
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exercising in fitness centres has been shown to be positively related to self-objectification
whereas the inverse was shown for time spent exercising in other settings, such as outdoors or at
home (Prichard & Tiggemann, 2005). Fitness instructors also may reinforce self-objectification
by referencing appearance-based benefits of exercise rather than health-based benefits (O’Hara
et al., 2014). The presence of mirrors in fitness studios also prompts women to adopt an external
perspective and may evoke negative thoughts and emotions (Martin Ginis et al., 2003). For
example, Frayeh and Lewis (2018) assigned women to complete a 1-hour yoga class with or
without mirrors. They found that those in the mirror condition reported greater social physique
anxiety than did those in the mirrorless condition.
Exercise and Eating Pathology
The association between exercise, body satisfaction, and eating pathology is particularly
important in the context of eating disorder treatment. In those with AN and BN, exercise is
considered a symptom rather than a health behaviour (APA, 2013; Davis et al., 1997). Indeed,
exercise is associated with earlier onset of the eating disorder, greater symptoms, and higher
persistence of symptoms (Shroff et al., 2006). Among those for whom exercise is a symptom,
abstinence from exercise often is required, or strongly recommended, in treatment programs
(Davies, 2015). However, this practice is not supported by more recent research findings
showing that psychological features associated with exercise, such as motives for exercise and
the degree to which exercise is experienced as obligatory or compulsive, not the frequency or
duration of exercise, predict body dissatisfaction and disordered eating (e.g., Adkins & Keel,
2005; Holland et al., 2014; Mond et al., 2006).
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Exercise as a Treatment for Eating Disorders
Beumont et al. (1994) argued that attempting to enforce exercise abstinence serves only
to create a power struggle between clinicians and patients and does not teach patients how to
approach exercise in a healthy manner, which is not therapeutic, particularly in the long-term.
Others have argued that exercise may act as a treatment for eating disorders (Cook et al., 2011;
Danielsen et al., 2018; Hausenblas et al., 2008; Quesnel et al., 2018) and may be considered
central to the recovery process (Young et al., 2013, 2015). Further, newer research findings
suggest that the key is to change the individual’s relationship with exercise rather than ban it
(Bardone-Cone et al., 2016). These findings revealed that women who were fully recovered
reported a shift in their relationship with exercise which was reflected in a decrease in guilt about
missed workouts, in appearance/weight-based motives for exercise, and in intensity of exercise,
and in an increased stress/mood management motives for exercise, compared to women who had
an active eating disorder. Further, in inpatient treatment, adding exercise programming to
treatment-as-usual was found to support weight gain in those with AN and reduce disordered
eating attitudes and behaviours related to exercise (Calogero & Pedrotty, 2004).
Thus, although it may seem sensible, at least in the short-term, to instruct eating disorder
patients to cease engaging in any physical activity, this limits opportunities to experience the
body in a positive way, which may contribute to the maintenance of the eating disorder.
Moreover, given the long-term benefits of physical activity, it would seem more prudent to
identify ways to promote physical activity in a way that cares for, and is responsive to, the
body’s needs (Quesnel et al., 2018; Reel et al., 2016). This does not mean that all forms of
exercise would be beneficial for those with eating disorders. Indeed, high-intensity forms of
aerobic exercise, which often are associated with appearance-based motives for exercise
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(Prichard & Tiggemann, 2008), may not be beneficial as they may reinforce eating pathology.
Further, research shows that cardio-based exercise, such as running or cycling, may be less
beneficial for promoting embodiment and reduce disordered eating compared to mind-body
exercises, such as yoga (e.g., Martin et al., 2013; Prichard & Tiggemann, 2008). Thus,
consideration must be given to the type of exercise and the ways in which it may help or hinder
eating disorder recovery.
Reel et al. (2016) described the importance of fostering an approach to exercise akin to
intuitive eating. Specifically, they define intuitive exercise as mindfully engaging in exercise
such that one is aware not only of what is happening around them, but also of internal cues about
when to start and stop exercising. Intuitive exercise also entails appreciating the body and being
responsive to internal cues as well as engaging in physical activity because it is pleasurable (Reel
et al., 2016). Applied to individuals with eating disorders, this suggests that exercise
interventions ideally should encourage mindful attention to the present moment, including
internal body cues, as well as responsiveness to the body. For example, individuals should be
encouraged to notice signs of tension in the body and stop exercising or adjust their
posture/movement. Similarly, the importance of respecting the limits of their body and not
pushing it beyond what it can do should be explicitly promoted. These recommendations parallel
those put forth by Fredrickson and Roberts (1997) and Menzel and Levine (2011). Yoga may be
one way to combine these elements to promote a change in how individuals with eating disorders
relate to their body.
Yoga as a Treatment for Eating Disorders
Yoga was developed as a spiritual practice which instils a global lifestyle through eight
interrelated components (Table 1). The goal of the practice is to quiet the mind so that mental
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energy can be directed towards alleviating one’s own and other’s suffering (Maehle, 2006).
However, the emphasis on the spirituality of the practice varies between forms of yoga and many
who practice yoga may view it exclusively as a form of exercise. Contemporary yoga practices in
North America and Europe are largely based on poses, controlled breathing, and meditation with
varying degrees of emphasis on each of these components (National Center for Complementary
and Integrative Health, 2016).
Table 1
Summary of the eight limbs of yoga1
Limb
Yamas

Meaning/Summary
Rules of conduct/ethical prescriptions for one’s behaviour towards others
1. Ahimsa: Non-violence
2. Satya: Truthfulness
3. Asteya: Non-stealing
4. Brahmacharya: sexual continence
5. Aparigraha: Non-possessiveness/non-greed

Niyamas

Rules of conduct for how one relates to the self
1. Saucha: Purity/cleanliness of mind and body
2. Santosha: Contentment; being happy with what you have and not wanting
more
3. Tapas: self-discipline/training of the senses
4. Svadhyaya: Self-study, inner exploration, contemplation; includes studying
yogic texts
5. Ishvara Pranidhana: devotion to the supreme soul

Asanas

Poses

Pranayama

Controlled breathing

Pratyahara

Withdrawal or sensory transcendence; drawing the senses inward rather than
engaging with external objects

Dharana

Concentration or focused attention; e.g., focusing on the dristi, or gazing point

Dhyana

Meditation; being in the present moment without attending to one’s thoughts or to
objects; accepting that everything is, and always will be, changing

Samadhi

A state of consciousness such that the individual develops a clear understanding of the
world without modification of sensory input associated with one’s past experiences or
biases; the sense of ego is dissolved and replaced with a sense that the self is
indistinguishable from the world.

Note. Adapted from Maehle (2006)
1

Sanskrit terms are introduced here to provide reference to the traditional teaching of Ashtanga yoga, however,
English terms are used throughout the remainder of the document for ease of understanding.
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Researchers and clinicians have long argued that yoga would be beneficial for those with
eating disorders (e.g., Boudette, 2006; Douglass, 2009, 2011; Neumark-Sztainer, 2014; Scime &
Cook-Cottone, 2008). Indeed, a 2006 survey revealed that two-thirds of residential eating
disorder programs in the United States offered yoga as part of treatment (Frisch et al., 2006). Its
introduction was based largely on clinical experience and research with other clinical
populations, such as depression and anxiety, which are highly co-morbid with eating disorders
(Douglass, 2009, 2011; Neumark-Sztainer, 2014). There is a small but growing body of literature
with community and clinical populations that supports its use as an adjunct treatment to
disordered eating (e.g., Brennan et al., 2020; Carei et al., 2010; McIver, O’Halloran, et al., 2009).
In addition to reducing eating pathology, yoga may help facilitate the development of several
protective factors, including increased embodiment.
Yoga and Psychological Health
Yoga participation is associated with reduced stress (Smith et al., 2011) and
improvements in self-esteem and interpersonal functioning (Jarry et al., 2017). Meta-analyses
show that yoga is an effective treatment for anxiety (Cramer et al., 2018) and depression (Cramer
et al., 2013). In their review, da Silva et al. (2009) concluded that yoga is at least as effective as
pharmacological treatments for dysthymia, mild to moderate depression, and anxiety disorders.
Yoga and Eating Pathology
Results from cross-sectional studies with community samples showed that yoga
practitioners, that is those who practice yoga, report lower eating pathology than do nonpractitioners (Daubenmier, 2005) and aerobic exercisers (Daubenmier, 2005; Martin et al.,
2013). Similarly, in a study in which female college students were randomly assigned to
complete a yoga class and a resistance training session for one hour each in counterbalanced
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order, reductions in social physique anxiety were larger after completing the yoga class than they
were after the resistance training session (Gammage et al., 2016). Further, participants reported
increased state body satisfaction after completing the yoga class but not after the resistance
training session. Contrary to these findings, data from Project EAT, a multi-wave longitudinal
study, demonstrated no significant differences in eating pathology between those who practiced
yoga or Pilates and those who did not (Neumark-Sztainer et al., 2011). However, this may be
due, in part, to combining the data for those who practiced yoga with the data for those who
engaged in Pilates. Although both include an emphasis on developing greater body awareness,
foster the development of strength and flexibility, and can be practiced with only a yoga mat, the
underlying philosophy differs. Specifically, Pilates is considered a resistance exercise and lacks
the emphasis on inducing a meditative state that is central to yoga. It also does not involve the
same emphasis on progressive mastery of poses, nor on the importance of mental focus during
the practice (Sinrich, n.d.).
More recently, researchers have begun to investigate the effects of yoga interventions on
body satisfaction and disordered eating with encouraging results. Several smaller, uncontrolled
studies found that yoga appeared to promote improvements in body satisfaction (Dale et al.,
2009), appearance self-esteem (Jarry et al., 2017), and eating disorder attitudes, behaviours, and
pathology (Chang et al., 2016; Dale et al., 2009; Kramer & Cuccolo, 2019; Ostermann et al.,
2019).
Consistent with these findings, several randomized control trials (RCTs) in community
(Ariel-Donges et al., 2018; Jarry, unpublished data, 2016) and clinical samples (Brennan et al.,
2020; Carei et al., 2010; Karlsen et al., 2018; McIver, O’Halloran, et al., 2009; Pacanowski et al.,
2017) have shown improvements in body satisfaction and disordered eating following
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completion of a yoga program. In the first RCT, McIver, O’Halloran, et al. (2009) tested a 12week Hatha yoga program for women who were overweight or obese with significant problems
with binge eating. In addition to the poses and controlled breathing, the meditative element of the
classes included specific instructions for eating mindfully. Results showed significant reductions
in binge eating severity in the yoga group but not in the waitlist control group. Qualitative results
from this study also showed a change in yoga participants’ relationship with exercise, such that
they no longer viewed exercise as a means of controlling their body and instead saw it as a
means of connecting with it (McIver, McGartland, et al., 2009). Participants also reported a
change in their attitude towards food, such that they no longer used food to soothe emotions or
for avoidance and were able to eat more mindfully and recognize and respond to hunger and
satiety cues. Given that the classes included a specific reference to eating mindfully, which is not
typically included in yoga classes, the degree to which these changes can be attributed to the
yoga practice itself is unclear.
In community samples, three RCTs showed positive effects of yoga on eating attitudes
and behaviours. First, Jarry and colleagues replicated the results of a previous uncontrolled trial
of the benefits of Ashtanga yoga using a randomized control design, finding that college students
participating in a nine-week course of Ashtanga yoga reported improvements in state-appearance
self-esteem (Jarry, unpublished data, 2016). Second, Ariel-Donges et al. (2018) randomly
assigned female college students to either twice weekly yoga classes for 12 weeks or a waitlist
control condition. Compared to participants in the control condition, participants in the yoga
condition reported significantly greater improvements in appearance evaluation, the degree to
which they attended to their appearance, and satisfaction with specific parts of their body, such
as their thighs, waist, and hair. Classes were described as “in the Vinyasa and Ashtanga yoga
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styles” (p. 3) but included various props, such as yoga blocks and straps, which are not included
in Ashtanga yoga, making unclear what exact form of yoga was taught. In a third study, a RCT
with waitlist control, community women with symptoms of BED or BN reported fewer episodes
of binge eating after an 8-week Kripalu (a Hatha style) yoga program (Brennan et al., 2020).
Other RCTs with clinical populations also show significant improvements in disordered
eating behaviour and attitudes, as measured by the Eating Disorder Examination-Questionnaire
(EDE-Q; Fairburn & Beglin, 1994). First, Carei et al. (2010) assigned adolescents receiving
treatment for AN, BN, or eating disorder not otherwise specified (EDNOS)2, to either standard
treatment or standard treatment plus an unspecified form of yoga, taught one-on-one, twice
weekly for eight weeks. Results showed that participants in both conditions reported reductions
in disordered eating behaviour and attitudes from pre- to post-test as well as a non-significant
trend towards reduced weight and shape concern. However, improvements continued for
participants in the yoga condition over the 1-month follow-up period whereas those in the
standard treatment condition returned to baseline levels. This suggests that yoga as an adjunct to
treatment may enhance the effects of treatment and help to reduce relapse rates. Similarly,
Karlsen et al. (2018) randomly assigned women with BN or EDNOS to complete 90-min Hatha
yoga classes twice weekly for 11 weeks or to a waitlist control group in which participants
attended two 90-min psychoeducation workshops. Participants reported a notably chronic history
of disordered eating (Intervention: M = 14.1 years, SD = 7.7 years; Control: M = 17.7 years, SD
= 9.8 years) and had previously received 3.0 to 4.1 years of psychotherapy, on average, related to
their diagnosis. Results showed significant improvements in eating pathology, as measured by

2

EDNOS was a diagnostic category used in the DSM-IV-TR. It has since been replaced with OSFED, which
requires the reason the individual does not meet criteria for another feeding and eating disorder be specified, and
unspecified feeding and eating disorder.
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the EDE-Q, including reduced dietary restraint, only among those who completed the yoga
intervention. Differences between the yoga and control conditions on these scores were largest at
the 6-month follow-up, suggesting that consistent with Carei et al.’s (2010) finding, yoga
interventions appear to have both immediate and delayed benefits that may protect from relapse.
Lastly, Pacanowski et al. (2017) randomly assigned patients at a residential treatment facility to
either complete a 1-hour gentle yoga class before dinner, in addition to standard treatment, or
standard treatment only for 5 days. As might be expected given the brevity of the intervention
and intensity of standard treatment, there were no significant between-group effects on eating
pathology, as measured by the EDE-Q; however, participants in the yoga condition reported
significantly reduced pre-meal negative affect compared to those in the control condition.
The exception to these positive findings is an RCT in which female undergraduates were
assigned to yoga classes, a cognitive dissonance program, or a waitlist control condition
(Mitchell et al., 2007). The authors did not specify the type of yoga or describe the features of
the classes. Participants in the cognitive dissonance condition reported some improvements in
body satisfaction and drive for thinness. These changes were not observed in those in the yoga
condition. However, neither intervention group reported statistically significant reductions in
scores on measures of binge eating severity or disordered eating. Of note, the dose of this yoga
intervention was notably lower than in the above discussed studies. Specifically, whereas yoga
classes were offered for at least 60-min per week for 8 to 12 weeks in other studies, in Mitchell
et al.’s (2007) study, classes were 45-min once per week and were offered for only 6 weeks.
Combined, these results suggest that a longer or more intensive intervention may be required to
produce changes in body satisfaction and disordered eating.
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Yoga and Embodiment
Researchers and clinicians advocating for the use of yoga in eating disorder treatment
have argued that it offers those with eating disorders an opportunity to connect with their body in
a new way and encourages them to focus on internal sensations (Boudette, 2006; Douglass,
2011; Neumark-Sztainer, 2014). These authors have argued that this helps patients see their body
as something that is connected to their self rather than as an external entity to be controlled or
manipulated. Through the physical practice, individuals may come to appreciate their body for
its function and abilities rather than its appearance, thus promoting embodiment.
This perspective is supported by qualitative data from community women showing that
practicing yoga helps develop a sense of appreciation for the body, including a kindness towards
the body, acceptance of its appearance, and awareness of its value beyond its appearance
(Dittmann & Freedman, 2009; Neumark-Sztainer et al., 2018). Practitioners, including those in
recovery from an eating disorder, also noted an improved connection with the body and
awareness of physical cues (Dittmann & Freedman, 2009). Consistent with these findings, data
from quantitative cross-sectional studies demonstrate positive associations between yoga
participation and various elements of embodiment. Specifically, compared to non-practitioners,
yoga practitioners reported higher levels of embodiment and positive body image and lower selfobjectification (Mahlo & Tiggemann, 2016). Similarly, compared to aerobic exercisers, yoga
practitioners reported greater body awareness (Daubenmier, 2005; Martin et al., 2013), as well as
lower self-objectification (Daubenmier, 2005; Prichard & Tiggemann, 2008) and eating
pathology (Daubenmier, 2005; Martin et al., 2013). Moreover, consistent with Menzel and
Levine’s (2011) embodiment model of positive body image, Mahlo and Tiggemann (2016) found
that in yoga practitioners, higher embodiment was associated with lower self-objectification, and
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in turn higher positive body image. Similarly, Martin et al. (2013) found that practicing yoga was
positively correlated with mindful eating and negatively correlated with disordered eating.
Combined, these findings demonstrate the potential for yoga to support eating disorder recovery
by promoting increased embodiment.
Stronger support for the effect of yoga on embodiment would come from intervention
and prevention research in which a yoga program was implemented, but relatively few studies
have tested such programs. In the first, Impett et al. (2006) tested the benefits of a 6-week yoga
program in which community men and women completed 11.5 hours of programming per week,
including 4 hours each on Saturdays and Sundays. In addition to practicing the poses,
participants were taught yoga philosophy, meditation, and controlled breathing, and asked to
complete a survey each weekend. Results showed reduced self-surveillance relative to preintervention scores and a trend towards increased body awareness. Participants in the study were
experienced yogis, which suggests that the non-significant finding related to body awareness
may be due to a ceiling effect precluding further improvements. In the second study, Dale et al.
(2009) tested a 6-day intensive Forrest yoga workshop for women with a self-reported past
eating disorder diagnosis. Despite the small sample size and short duration, large effect sizes
were reported for most of the subscales of the Eating Disorders Inventory-3 (EDI-3; Garner,
2004) including interoceptive awareness deficits which, as noted, reflects a specific domain of
embodiment. However, characteristics of the sample, namely that participants all identified as
experienced yogis, and the brevity and intensity of the intervention make it difficult to evaluate
the applicability of this intervention for clinical eating disorder populations. The yoga programs
tested in these two studies are demanding and would be difficult to implement in outpatient
treatment settings.

ASHTANGA YOGA FOR EATING DISORDERS

25

More recently, Cox and colleagues conducted a series of studies testing the benefits of
yoga programs for college (Cox et al., 2016, 2019) and high school (Cox et al., 2017) students.
Though the type of yoga (Hatha or unspecified), frequency (2-3 times/week, 50-75 minutes
each), and duration of the yoga intervention (8-16 weeks) varied between these studies, results
demonstrated potential benefits of yoga participation for women’s embodiment, including
reduced self-objectification (Cox et al., 2016; 2017) and increased body appreciation (Cox et al.,
2019). Similar to Cox et al.’s studies (2016; 2019), in a fourth study, college students enrolled in
an 8-week for-credit yoga class reported increased body appreciation post-intervention (Kramer
& Cuccolo, 2019). Classes were offered three times per week for 50 min each, however, the type
of yoga offered was not specified.
These improvements in embodiment may be supported by other, more general, processes,
such as improvements in mindfulness. Cox and Tylka (2020) suggest, “yoga practice may
facilitate mindfulness both during and after practice, which then facilitates the embodied
practices of eating mindfully and intuitively” (p.3). That is, yoga provides the foundation for
mindful attention to the present, which may extend to internal experiences of hunger and satiety.
Yoga and Mindfulness
Kabat-Zinn (1994) first defined mindfulness as, “paying attention, in a particular way: on
purpose, in the present moment, and non-judgementally” (as cited in Baer, 2011, p. 245). Other
definitions have emphasized purposefully attending to the present moment with a sense of
curiosity, kindness, and acceptance, noticing what is happening without judgement or trying to
control or change it, and acting intentionally and with awareness (see Baer, 2011 for a review).
Mindfulness can be understood both as a trait and as a skill that can be developed and applied to
one’s life in general (Carmody & Baer, 2008). Results from a meta-analysis showed that
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mindfulness training was associated with reduced symptoms of depression and anxiety
(Hofmann et al., 2010). Mindfulness practices also are associated with reduced binge eating
(Kristeller & Hallett, 1999; Telch et al., 2001). In terms of prevention, meta-analyses have
shown a positive effect of mindfulness-based eating disorder prevention programs, including
those that used yoga, on body satisfaction and appreciation, self-esteem, and negative affect
(Beccia et al., 2018). However, the authors did not differentiate between yoga and mindfulnessbased programs.
In yoga, the physical practice is a means to an end, such that it helps to calm the mind
and reduce the suffering that arises from trying to fight internal experiences of distress (Maehle,
2006). Although mindfulness does not involve directing one’s attention towards any specific
aspect of the moment, it involves being aware of internal experiences, whether those experiences
consist of one’s thoughts or of bodily sensations. Yoga’s physical practice entails a specific
focus on observing one’s body rather than one’s experience as a whole, but the aim still is to
develop increased attention to inner experiences and tolerance of distress that may arise from this
attention. Yoga also facilitates non-judgemental awareness of the body, similarly to mindfulness
practices such as a body scan meditation. Although practicing yoga does not directly promote
mindful attention to one’s thoughts, training to attend to the internal experience of the body
logically should entrain greater attention to inner experiences in general, including to one’s
thoughts.
Though empirical evidence is limited, there are some studies in which yoga was shown to
promote increased mindfulness, which predicted subsequent improvements in various aspects of
body image. For example, in both female college (Cox et al., 2016) and high school (Cox et al.,
2017) students, participating in yoga classes was associated with higher state mindfulness and in
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turn lower self-surveillance. Similarly, Cox and McMahon (2019) reported increased trait
mindfulness and body appreciation in female undergraduate students following a 16-week yoga
class for course credits. Importantly, the rate of improvement in trait mindfulness coincided with
that of improvements in body appreciation. These findings are consistent with arguments from
the above noted argument that mindfulness cultivated through the physical practice of yoga may
generalize to provide the foundation for embodiment by facilitating mindful attention to the
present, including internal experiences. Combined, these studies suggest that yoga interventions
may be highly beneficial for those with eating disorders, regardless of the type of yoga offered.
One form of yoga that may be particularly beneficial for those with eating disorders is Ashtanga
yoga as it possessed characteristics that may be especially favourable to the development of
increased embodiment.
Ashtanga Yoga
Ashtanga yoga is a traditional form of yoga that was developed at the beginning of the
twentieth century by Jois (2010) according to the principles of the Yoga Sutras. It is comprised
of six series of increasingly difficult poses chained together by fluid movements, called vinyasas,
making it a “movement meditation” (Maehle, 2006, p. 4). Ashtanga yoga shares some
characteristics with other forms of yoga, such as the practice of poses, controlled breathing, and
meditation, but the unique way in which these and other elements are combined in its practice
may make it especially beneficial for mental health in general (Jarry et al., 2017), and for those
with eating disorders.
First, Ashtanga is the only form of yoga which is practiced under the Tristana. This refers
to the coordination of breath, poses, and gazing point. More specifically, each movement in
Ashtanga is coordinated with an inhale or an exhale and each pose is held for a set number of
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breaths. This requires intense concentration on the breath throughout the practice. Poses are
generally difficult and technically complex and require concentration to be executed correctly
and avoid injuries. Each pose and movement is associated with a specific gazing point, such as
the hands. This is designed to focus attention and minimize external distractions (Jois, 2010).
The coordination of these elements leaves little room for extraneous thoughts and is designed to
induce a meditative state in which the individual is entirely inwardly focused. This would in
theory support a state of flow, which is theorized to support increased embodiment (Fredrickson
& Roberts, 1997; Menzel & Levine, 2011).
Second, within each series, the poses are performed in an invariant order and
practitioners progress to the next pose only after they have mastered the ones before it, which
serve as a preparation. As an incremental practice, the progressive mastery of the poses may
promote improvements in self-efficacy, which is highly correlated with self-esteem (Herman &
Betz, 2006; Hu et al., 2005). Further, when learning a new pose, practitioners often are taught a
series of successive approximations, or modifications, of the pose based on each person’s
physical capacities and limitations so that the risk of injury is minimized. Learning a new pose is
generally challenging and may induce frustration, doubts, and discomfort. Mastering the pose
requires practitioners to tolerate this discomfort, to accept their experience, and to manage it with
calm and patience. That is, practitioners learn to be less reactive to their distress. Many of the
qualities that are learned on the mat, including acceptance, patience, and non-reactivity, may
extend beyond the mat with benefits in several life domains. For those with eating disorders, this
may support improvements in related features, including high perfectionism and low self-esteem
(Desrosiers et al., 2014; Ferrier-Auerbach & Martens, 2009).
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Third, unlike many other forms of yoga, Ashtanga is practiced without music or props.
These are omitted because they draw the attention outward and away from the body and disrupt
focussed attention. For this same reason, Ashtanga is practiced without mirrors. The absence of
mirrors forces practitioners to attend to internal cues to guide their alignment rather than relying
on visual cues provided by mirrors. This favours the abandonment of the external perspective of
the body, which theoretically should reduce self-objectification. Also typical of Ashtanga is
hands-on assistance from teacher, such as adjusting practitioners’ poses to ensure correct
alignment or offering support during balancing poses. These direct physical adjustments again
promote an internal awareness of how the body should feel when a pose is executed correctly.
For those with eating disorders, the absence of mirrors combined with hands-on assistance may
be particularly beneficial as it may promote attunement to internal experiences and help to
increase interoceptive awareness. Further, a critical element of the Ashtanga yoga practice is the
emphasis on connecting to the body in a kind and respectful way. This includes encouraging
practitioners to develop an awareness of their limits and individual needs, and to respect those
limits and needs. This would promote non-reactivity and non-judgement, two components of
mindfulness (Baer et al., 2008), and would cultivate a respectful and compassionate way of
engaging with the body. Combined, these features of Ashtanga yoga may support a lasting
recovery by impeding pathways associated with pathology and promoting features associated
with embodiment and well-being.
Jarry and colleagues (Chang et al., 2016; Jarry et al., 2017) conducted the first and only
published intervention study investigating the effects of Ashtanga yoga on psychological wellbeing. In this study, undergraduate students and members of the community were recruited to
participate in twice weekly, 75 minutes, Ashtanga yoga classes for 9 weeks. Results showed
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significant improvements in depression, negative affect, state and trait anxiety, global trait selfesteem, and state appearance self-esteem (Jarry et al., 2017). These findings were largely
replicated in a subsequent RCT and reported in a manuscript presently under revision. Results
from both of these studies also showed improvements in eating pathology (Chang et al., 2016;
Jarry, unpublished data, 2016), as measured by the Eating Attitudes Test (Garner et al., 1982).
The Present Research
The overarching purpose of the study was to test the benefits of Ashtanga yoga for
individuals with eating disorders. As discussed, an emerging body of literature suggests that
yoga may help reduce eating pathology and promote embodiment and a state of wellness by
disrupting key pathological pathways such as self-objectification. Features of Ashtanga yoga
may make it an especially beneficial form of yoga for individuals with eating disorders. As
discussed, preliminary findings in a community sample support the benefits of Ashtanga yoga for
several problems that are common in individuals with eating disorders. However, there are no
published intervention studies of the benefits of Ashtanga yoga for eating disorder populations.
Research Questions & Hypotheses
These studies were designed to address the overarching research question: Is Ashtanga
yoga an effective intervention for eating disorders? Related to this broad question, the present
research was designed to address the following three specific questions: In women with
disordered eating and body image disturbances, will practicing Ashtanga yoga 1) reduce eating
pathology and body image disturbances? 2) promote embodiment? 3) improve features
commonly observed in those with eating disorders, such as depression, anxiety, and
perfectionism?

ASHTANGA YOGA FOR EATING DISORDERS

31

Based on these research questions and the previously discussed findings, the following
hypotheses were formulated:
Hypothesis 1. Indicators of eating pathology, including behavioural eating disorder
symptoms, body dissatisfaction, drive for thinness, and maladaptive investment in appearance
would be significantly lower at the end of the Ashtanga yoga intervention than at the beginning
of the intervention.
Hypothesis 2. Indicators of wellness and embodiment would be higher at the end of the
Ashtanga yoga intervention than at the beginning of the intervention. This includes higher
positive body image, functional appreciation of the body and intuitive eating and lower selfsurveillance and interoceptive awareness deficits.
Hypothesis 3. Indicators of general pathology, namely depressive symptoms, anxiety,
and perfectionism would be lower at the end of the Ashtanga yoga intervention than at the
beginning of the intervention.
In addition to these quantitative hypotheses, the fourth aim of this research was to
examine participants’ experience of the classes to understand what they saw as benefits of the
intervention, which features of the classes were most helpful and what changes, if any, need to
be made prior to future implementations of the intervention. This would be the first step in
guiding implementations of Ashtanga yoga for eating disorder populations.
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GENERAL METHODS & DESIGN
Preamble

The study was originally planned as a quasi-experimental design to be conducted with
individuals diagnosed with an eating disorder and awaiting treatment at an eating disorder
treatment centre. In Study 1, recruitment yielded a smaller than expected sample size prior to the
first class (Time 1; N = 3) and only one participant ultimately completed the study (see
Figure 1, Chapter 3, “Recruitment” for summary of participant flow). In Study 2,
participants were recruited from the community, university, and the same eating disorder
treatment centre as for Study 1. To facilitate recruitment, eligibility for Study 2 involved
significant disordered eating but a formal eating disorder diagnosis was not necessary. Though
recruitment was more successful (N = 10, Time 1), attrition was high, resulting once again in a
smaller than expected final sample (N = 3, completers; see Figure 2, Chapter 4, “Recruitment”
for summary of participant flow). Therefore, in both studies, originally planned inferential
statistics (see Appendix B) comparing within-subject differences would not have yielded
meaningful or reliable results. Instead, reliable change index (RCIs) and clinically significant
change were computed for all study completers (i.e., those who provided complete data and
attended at least 50% of the classes; see “Approach to Quantitative Data Analysis”). As
described in Chapter 4 (“Qualitative Data Results: Approach to Data Analysis”), in Study 2,
additional qualitative data were gathered and analysed so that a rich narrative of participants’
experiences of the Ashtanga yoga classes could be developed.
General Procedure
This research was conducted in accordance with Tri-Council ethical guidelines and was
approved by the University of Windsor’s Research Ethics Board (REB# 18-194). Recruitment
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procedures differed between Study 1 and Study 2 and are described in detail in these studies’
respective chapters. For both studies, participation entailed completion of the following three
elements: yoga classes, eating disorder assessments, and surveys. Except where otherwise
specified, the content and structure of each of these elements was identical in both studies. A
summary of each element of the procedure and their timing is shown in Table 2. Study-specific
modifications are described in the “Procedure” section for each study. In both studies, given the
sample size, data are not presented in aggregate form, as originally indicated on the informed
consent form. Therefore, following the instructions of the University’s REB chair, the PI
contacted all participants after data collection was completed to inform them of this change and
request permission to retain and use their data for publication. None of the participants declined.
Yoga Classes
Classes were 75-min in length and held twice weekly for eight weeks for a total of 16
classes. Participants were instructed in the poses constituting the first half of the Ashtanga yoga
primary series, which is a standard way of teaching Ashtanga yoga to beginners (Jarry et al.,
2017). The protocol for these classes is detailed in Appendix C. The pace of progress through
this protocol was adapted to the specific needs and characteristics of the participants. Classes
were taught in a dance studio space within a community centre. The mirrors were covered with
fabric partitions so that participants could not see themselves. Each class began with a 2-3 min
discussion of one of the yamas or niyamas. These discussions did not include references to
appearance or eating. Therefore, they did not constitute an additional element that may have
influenced the outcome of the Ashtanga yoga intervention. After the discussion of the yama or
niyama, participants joined in an om, followed by the opening chant, and a second om.
Participants then were invited to set an intention, that is a focus or dedication, for their practice.
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Next, they were guided through the sun salutations (Surya namaskara A and B) followed by
progressive instruction in the poses constituting the first half of the primary series. Each class
ended with the finishing and closing poses and the closing chant. Chants were in Sanskrit and
taught by callback method, meaning that the instructor led the chant by calling out small
segments which participants then repeated. Each pose was taught with detailed verbal
instructions, a brief demonstration including potential modifications, and hands-on instruction in
alignment. At the beginning of each class participants were asked to sign-in on an attendance
sheet. Participants also were asked to check a box on the attendance sheet if there had been
changes in their medication since the last class and were asked to specify this change at the next
assessment appointment. Participants were encouraged to practice Ashtanga yoga at home,
except on Sundays, which is a traditional day of rest in Ashtanga yoga, and were told to practice
only up to the point that they had been taught in class. To help facilitate their home practice,
participants were provided a handout showing the poses, in order, as well a list of recommended
YouTube videos.
Classes were taught by two certified yoga instructors. The first was Melodie Queenen,
who obtained two RYT-200 Yoga Alliance certifications and was training with a K Pattabhi Jois
Ashtanga Yoga Institute (SKPJAYI) authorised Ashtanga teacher. Melody Queenen also was a
community instructor and had assisted with the teaching in the Ashtanga Yoga for Breast Cancer
study lead by Josée Jarry. Josée Jarry is a Yoga Alliance RYT-500 certified yoga instructor, with
over 500 hours of training through two Yoga Alliance accredited programs. She also has trained
in the Ashtanga yoga method specifically for over 500 hours, 72 hours of which were accrued
during a one month stay at SKPJAYI in Mysore, India. Both were present at the first class and as
needed thereafter, with at least one instructor present at all classes.
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Eating Disorder Assessments
Engagement in eating disorder behaviours and other diagnostic criteria was assessed
using a structured clinical interview, used at the eating disorder treatment centre, based on DSM5 criteria for eating disorders (see Appendix D). At Time 1, participants were asked to report
their daily eating over the past 28 days and 3 months. Specifically, for each of these time periods,
participants were asked to describe how often they ate breakfast, lunch, dinner, and snacks and
provide examples of what and how much they typically ate for each of these intakes. Next, they
were asked to report the frequency of engagement in eating disorder symptoms including
engaging in dietary restriction, binge eating, exercising to lose weight, and purging by selfinduced vomiting or use of laxatives, diuretics, and/or diet pills over the past 28 days and 3
months. Third, they were asked about physical symptoms associated with disordered eating, such
as heart palpitations and dizziness, and current medications. Fourth, they were asked to rate the
extent to which they disliked specific body parts and their weight and shape. Lastly, their height
and weight were measured. At the Time 2 assessment, which occurred during the fifth week of
classes, participants were asked to report their symptoms for the past 28 days and were invited to
provide qualitative feedback about their experiences during the classes to date. If they had
indicated on the attendance sheet that they had changed their medication, they were asked to
specify. The Time 3 assessment, which occurred within two weeks of the last class, was identical
to the Time 1 assessment, except that daily eating and engagement in eating disorder symptoms
was recorded for the past 28 days only. As in the Time 2 assessment, participants were invited to
provide qualitative feedback about positive and negative aspects of the classes and any changes
that they had observed in themselves over the course of the study.
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Surveys
A link to each of the three surveys was sent to participants by email. Participants were
required to complete the Time 1 survey prior to the first class, the Time 2 survey prior to the
tenth class, and the Time 3 survey within two weeks of the last class. For each survey,
participants first read and digitally signed the consent form. Except where otherwise specified,
all measures were administered in computer-randomized order.
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Table 2
Summary of study procedures
Study Component

Procedure

1. Recruitment

See study specific “Procedures” sections

2. Yoga Classes

Participants attended twice weekly Ashtanga yoga classes for 8 weeks. A summary of the
class protocol is included in Appendix C.

3. Time 1
Assessments
(≤ 2 weeks prior
to the first class)

a. Online survey: Demographic questionnaire (Appendix E) followed by outcome variables
(EDI-2, ASI-R, PBE-Q, BAS-2, IES-2, FAS, RSES, MAAS, OBCS Self-Surveillance
subscale, BDI-II, and STAI-Y) in computer-randomized order.
b. In-person eating disorder assessment (Appendix D): Participants completed Time 1
Assessment of eating disorder symptoms, physical health, current medications, and
height and weight

4. Time 2
Assessments
(between the 8th
and 10th classes)

a. Online survey: Identical to the Time 1 survey but did not include the demographics
questionnaire and included a question about the frequency of Ashtanga yoga practice
between classes and two open-ended questions about experience (Appendix F).
b. Mini eating disorder assessment (Appendix D): Participants spoke with PI by phone
during the 5th week of classes to report symptoms during the past 28 days. Participants
also were invited to provide feedback about the classes during this appointment.

5. Time 3
Assessments
(≤ 2 weeks after
the last class)

a. Online survey: The survey was identical to the Time 2 survey.
b. In-person eating disorder assessment (Appendix D): The procedure was identical to that
of Time 1, except that participants were asked to report their symptoms and daily eating
for the past 28 days only. Participants also were invited to provide feedback about the
classes during this appointment.

EDI-2 = Eating Disorders Inventory-2; ASI-R = Appearance Schemas Inventory-Revised; BAS-2 = Body Appreciation Scale 2; IES-2 = Intuitive Eating
Scale-2; FAS = Functionality Appreciation Scale; RSES = Rosenberg Self-Esteem Scale; MAAS = Mindful Attention and Awareness Scale; BDI-II = Beck
Depression Inventory-II; STAI-Y = State and Trait Anxiety Inventory-Y form; OBCS = Objectified Body Consciousness Scale

ASHTANGA YOGA FOR EATING DISORDERS

38

Survey Measures
Eating Disorders Inventory-2 (EDI-2)
The EDI-2 includes three eating disorder risk subscales: Drive for Thinness (7 items),
Bulimia (7 items), and Body Dissatisfaction (9 items). There are eight additional subscales
assessing general psychological functioning: Ineffectiveness (10 items), Perfectionism (6 items),
Interoceptive Awareness (10 items), Interpersonal Distrust (7 items), Maturity Fears (8 items),
Aestheticism (8 items), Impulse Regulation (11 items), and Social Insecurity (8 items). Items are
rated on a scale from 6 = always to 1 = never. Items also can be scored using the clinical scale
which involves converting the 6 to 1 research scores as follows: 3, 2, 1, 0, 0, 0. Item responses
are summed for each subscale, with higher scores indicating greater severity. In these studies,
only data from the eating disorder risk and the Perfectionism and Interoceptive Awareness
subscales were used.
The eating disorder risk (Tasca et al., 2003), Perfectionism (Frost et al., 1990), and
Interoceptive Awareness (Tylka & Subich, 2004) subscales show good concurrent validity in
college and clinical samples and good 16-week test-retest reliability in clinical samples (Tasca et
al., 2003). Acceptable to good internal consistency has been demonstrated in clinical and nonclinical samples for eating disorder risk, α = .68 - .91 (Eberenz & Gleaves, 1994; Tasca et al.,
2003), Perfectionism, α ≥ .82 (Lampard et al., 2012; Sherry et al., 2004; Tasca et al., 2003), and
Interoceptive Awareness subscales, α ≥ .76 (Eberenz & Gleaves, 1994; Tasca et al., 2003; Tylka
et al., 2015). Internal consistency in Study 2, Time 1, was as follows: α = .81 for Drive for
Thinness, α = .83 for Body Dissatisfaction, α = .82 for Bulimia, α = .88 for Perfectionism, and α
= .88 for Interoceptive Awareness.
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Appearance Investment
Appearance investment was assessed using the Appearance Schemas Inventory-Revised
(ASI-R; Cash, Melnyk, et al., 2004). The ASI-R is a 20-item measure with two subscales – a 12item Self-Evaluative Salience and an 8-item Motivational Salience subscale. The Self-Evaluative
Salience subscale assesses investment in appearance for self-definition and the Motivational
Salience subscale assesses appearance management behaviours for the purpose of enhancing
one’s aesthetic presentation. Items are assessed on a 5-point scale ranging from 1 = strongly
disagree to 5 = strongly agree. Item responses are averaged to create subscale scores and a
composite score with high scores indicative of higher investment. In the present studies, only
data from the Self-Evaluative Salience subscale were used.
The Self-Evaluative Salience subscale has demonstrated good concurrent validity and
two-week test-retest reliability in female college students (Cash & Grasso, 2005). The SelfEvaluative Salience subscale shows good internal consistency in women with eating disorders, α
= .80 (Bhatnagar et al., 2013). Internal consistency in Study 2, Time 1, was α = .87 for the SelfEvaluative Salience subscale.
Embodiment
Positive body image and embodiment are closely related constructs and their conceptual
development within the body image and eating disorders literature has occurred in parallel. At
the time of this research, an important challenge in embodiment research was that its theoretical
model was not yet sufficiently well-developed to support that of a measurement model
(Launeanu et al., 2019). The published measures of embodiment either had not been validated in
clinical populations (e.g., Physical Body Experiences Questionnaire, Menzel, 2010) or were
worded in a highly abstract manner that did not appear clinically useful (e.g., Identity and Eating
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Disorders Questionnaire, Stanghellini et al., 2012). Since then, Piran et al (2020) published a
new measure of embodiment but again, this measure was not available when the present research
was conducted. In contrast, the theoretical and measurement models of positive body image were
already well-developed, with published conceptual (Halliwell, 2015; Tylka & Wood-Barcalow,
2015b) and methodological (Webb et al., 2015) reviews of positive body image. Thus, as in
previous research, in the studies conducted here, embodiment was measured indirectly by
measuring various facets of positive body image.
Body Appreciation Scale-2 (BAS-2)
The 10-item BAS-2 (Tylka & Wood-Barcalow, 2015a) is a general measure of positive
body image. As discussed, positive body image is very closely related to embodiment. This
measure was selected because it is one of the most widely-used measures of positive body image
(Webb et al., 2015). Items are rated on a 5-point scale ranging from 1 = never to 5 = always.
Item responses are averaged with higher scores indicating greater positive body image.
The BAS-2 has demonstrated good concurrent validity in female college students and
community women (e.g., Alleva et al., 2016; Swami & Ng, 2015; Tylka & Wood-Barcalow,
2015a) and three-week test-retest reliability in female college students (Tylka & WoodBarcalow, 2015a). There are no published studies in which the BAS-2 has been used with a
clinical population, however, the authors of the scale specifically recommend it for use in
treatment evaluation and planning (Tylka & Wood-Barcalow, 2015a, p. 65). The BAS-2 shows
good internal consistency, α ≥ .93, in female community and college samples (Tylka & WoodBarcalow, 2015a). Internal consistency of the BAS-2 in Study 2, Time 1, was α = .97.
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Intuitive Eating Scale-2 (IES-2)
The 23-item IES-2 (Tylka & Kroon Van Diest, 2013) contains the following subscales:
Eating for Physical Rather Than Emotional Reasons, Unconditional Permission to Eat, Reliance
on Hunger and Satiety Cues, and Body-Food Choice Congruence. Items are rated on a 5-point
scale ranging from 1 = strongly disagree to 5 = strongly agree. Scores are averaged, and higher
scores indicate greater intuitive eating.
The IES-2 has demonstrated good concurrent validity in female community and college
samples and (Tylka et al., 2015; Tylka & Kroon Van Diest, 2013) and 3-week test-retest
reliability in female college students (Tylka & Kroon Van Diest, 2013). There are no published
studies in which the IES-2 has been used in a clinical population. The IES-2 shows good internal
consistency, α ≥ .87, in college student samples (Tylka & Kroon Van Diest, 2013) and α ≥ .90 in
community samples (Tylka et al., 2015). Internal consistency of the IES-2 in Study 2, Time 1
was α = .78 for the total score and α = .84 - .94 for subscale scores.
Functional Appreciation Scale (FAS)
The 7-item FAS (Alleva et al., 2017) is a measure of the appreciation of the functionality
of the body. Specifically, the authors define functionality appreciation as: “appreciating,
respecting, and honouring the body for what it is capable of doing, and extending beyond mere
awareness of body functionality” (Alleva et al., 2017). Items are rated on a 5-point scale from 1
= strongly disagree to 5 = strongly agree. Item responses are averaged with higher scores
indicative of greater appreciation of the functionality of the body.
The FAS has demonstrated good concurrent validity and three-week test-retest reliability
in female college students (Alleva et al., 2017). There are no published studies reporting on the
use of the FAS with clinical samples. The FAS shows good internal consistency in female
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college students, α ≥ .87 (Alleva et al., 2017). Internal consistency of the FAS in Study 2, Time 1
was α = .94.
Self-Esteem
Global trait self-esteem was measured using the 10-item Rosenberg Self-Esteem Scale
(RSES; Rosenberg, 1965). Items are rated on a 4-point scale from 0 = strongly agree to 3 =
stronger disagree. Item responses are summed to create a total score with higher scores
indicating higher self-esteem.
The RSES has demonstrated good concurrent validity in college and community samples
(Demo, 1985; Jarry et al., 2017; Tylka & Wood-Barcalow, 2015a) and two-week test-retest
reliability (Silber & Tippett, 1965). The RSES shows good internal consistency, with an average
α = .81 in a large multinational study of adult men and women from 53 countries (Schmitt &
Allik, 2005). Internal consistency of the RSES in Study 2, Time 1 was α = .80.
Mindfulness
Mindfulness was assessed using the 15-item Mindful Attention and Awareness Scale
(MAAS; Brown & Ryan, 2003). Items are rated on a 6-point scale from 1 = almost always to 6 =
almost never. Item responses are summed with higher scores indicating greater mindfulness.
The MAAS has demonstrated good concurrent validity and one-month test-retest
reliability in mixed-gender community and college samples (Brown & Ryan, 2003). The MAAS
shows good internal consistency in mixed-gender college students, α = .87 (Brown & Ryan,
2003). Internal consistency of the MAAS in Study 2, Time 1, was α = .95.
Self-Surveillance
The 8-item Self-Surveillance subscale of the Objectified Body Consciousness Scale
(OBCS; McKinley & Hyde, 1996) was used to measure self-objectification. The Self-
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Surveillance subscale measures the extent to which individuals habitually monitor the
appearance of their body and attend to external perceptions of the body rather than internal cues.
Items are rated on a 7-point scale from 1 = strongly disagree to 7 = strongly agree. Item
responses are averaged with higher scores indicating greater self-objectification.
The OBCS Self-Surveillance subscale has demonstrated good concurrent validity in
female college students and community women (McKinely & Hyde, 1996) and good two-week
test-retest reliability in female college students (McKinley & Hyde, 1996). The OBCS SelfSurveillance subscale shows good internal consistency in samples of female college students and
middle-aged women, α = .76-.89 (McKinely & Hyde, 1996). Similar estimates have been
reported in more recent studies (e.g., Cox et al., 2016; Mahlo & Tiggemann, 2016). Internal
consistency of the OBCS Self-Surveillance subscale in Study 2, Time 1, was α = .86.
Depression
Severity of depressive symptoms were assessed using the 21-item Beck Depression
Inventory-Second Edition (BDI-II; Beck et al., 1996). Items evaluate the intensity of affective,
cognitive, and neuro-vegetative symptoms of depression in adults. Items are rated on a 4-point
Likert scale, with 0 indicating an absence of symptoms and 3 indicating a high degree of
symptom intensity. Item responses are summed to obtain a total score and a higher total score
means higher depressive symptoms.
The BDI-II has demonstrated good concurrent validity in clinical and non-clinical
samples (Beck et al., 1996; Dozois & Covin, 2004). The BDI-II shows good internal consistency
in college students, α = .91 (Dozois et al., 1998), psychiatric outpatients, α = .91 (Beck et al.,
1996), and patients with AN Chronbach’s α = .94 (Fuss et al., 2015). Internal consistency of the
BDI-II in Study 2, Time 1, was α = .94.
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Anxiety
State and trait anxiety were measured using the 40-item State and Trait Anxiety
Inventory-Y Form (STAI-Y; Spielberger et al., 1983). The STAI-Y includes two subscales, each
with 20 items. Items are rated on a 4-point scale from 1 = almost never to 4 = almost always.
Scores are summed with higher scores indicating greater state or trait anxiety.
The STAI-Y has demonstrated good concurrent validity in community samples
(Crawford et al., 2011) and good test-retest reliability for the Trait and State subscales (Barnes et
al., 2002). The STAI-Y shows excellent internal consistency in community samples, α = .94,
both subscales (Crawford et al., 2011). Internal consistency of the STAI-Y in Study 2, Time 1,
was α = .91 for the State subscale and α = .91 for the Trait subscale.
Demographics
Basic demographic information, including age, ethnicity, and educational background
were gathered using a demographics questionnaire (Appendix E). The demographics
questionnaire also included items assessing past treatment for eating disorders and experience
with yoga, including experience with Ashtanga yoga specifically. In Survey 2 and 3, participants
only were asked to report the frequency of their home practice since the last survey.
Validity Checks
Three validity checks were embedded in each survey to screen for careless responding.
Specifically, one item was added to each of three questionnaires instructing participants to select
a particular response. For example, “If you have read this statement, please select, ‘Mostly
Disagree’.” These items were added to different questionnaires for each survey to minimize the
risk that participants will become familiar with which questionnaire includes these checks. No
participants in either study failed any of the validity checks.
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Eligibility Screening
The Eating Attitude Test-26 (EAT-26; Garner et al., 1982) was used as a screening
measure to assess eligibility in Study 2 only (see “Eligibility,” Chapter 4: Sub-Clinical Sample).
The EAT-26 measures attitudes toward eating and engagement in eating disorder behaviours
such as exercising to reduce weight. Items are rated on a 6-point scale ranging from 1 = never to
6 = always. Per recommendations from the authors of the scale, scores from 1 to 3 were recoded
to 0 and scores from 4 to 6 were recoded as 1, 2, and 3, respectively. Scores are summed and
higher scores indicate greater eating pathology. A score above 20 is considered indicative of
elevated eating disorder risk and warranting further clinical investigation of eating disorder
symptoms. Scores on the EAT-26 show good internal consistency, construct validity, and testretest reliability in female undergraduate students (Forbush et al., 2017; Garfinkel & Newman,
2001).
Approach to Quantitative Data Analysis
To test hypotheses, reliable change index (RCI) scores were computed using procedures
outlined by Jacobson and Truax (1991). The formula for the RCI is as follows:
𝑅𝐶𝐼𝐽𝐶 =

𝑥1 −𝑥2
𝑠𝑑𝑖𝑓𝑓

(1)

In (1), x1 and x2 refer to a participant’s scores at two time points and sdiff refers to the
distribution of differences in scores that would be expected if no actual change had occurred, that
is the standard deviation of the difference. It is computed using the standard error of
measurement (SEM) as follows:
𝑆𝐷𝑑𝑖𝑓𝑓 = √2𝑆𝐸𝑀 2 = 𝑆𝐷𝑥 √2(1 − 𝑟𝑥𝑥 )

(2)
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As shown in equation (2), when the standard error of measurement is not available, it can
be computed using the standard deviation, SDx, and test-retest reliability, rxx, of the measure.
Both values were obtained from published norms, if available, or validation studies for each of
the outcome variables. Published norms using research scoring (i.e., 1-6) were not available for
the EDI-2; therefore, clinical scoring (i.e., 0, 0, 0, 1, 2, 3) was used to compute RCIs and clinical
cut-offs (CCs). For a change to be considered reliable, the absolute value of the RCI should be ≥
1.96, however, assuming a one-tailed distribution, this cut-off can be adjusted to ≥1.64. This
formula effectively determines whether the change exceeds what would be expected to occur due
to measurement error, including poor test-retest reliability, but does not allow for the
determination of whether this change is clinically significant.
To be considered a clinically significant change, Jacobson et al. (1984) offer three
potential criteria. The most commonly used of these is method “C,” which entails finding the
halfway point between two standard deviations from the mean for the clinical population
(method A) and from the mean in the non-clinical sample (method B). Assuming that the
variance in these two samples is not equivalent, the following formula, introduced by Jacobson
and Truax (1991), should be used to compute the cut-off for clinical significance:

Clinical Cut-off =

𝑆𝐷0 𝑀1 + 𝑆𝐷1 𝑀0
𝑆𝐷0 + 𝑆𝐷1

(3)

In equation (3), SD0 and SD1 refer to the standard deviations in non-clinical and clinical
populations, respectively, and M0 and M1 refer to the means in these same populations. To be
considered a clinically significant change, scores must start in the clinical range and cross this
threshold toward the non-clinical range. For example, on the EDI-2, lower scores are indicative
of less eating pathology, therefore, to be clinically significant, scores must be above the
threshold at Time 1 and below this threshold at the second time point. RCIs and clinically
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significant change were computed for Time 1 to Time 2 and for Time 1 to Time 3 to assess the
relative timing of the changes in outcome variables.
As noted, only the EDI-2 has published norms for both clinical and non-clinical
populations. For the remaining measures, means (M0) and standard deviations (SD0) for nonclinical samples were obtained from published validation studies. When available, these data
were taken from samples of persons identifying as female rather than mixed-gender samples, and
from community rather than college samples. Given that several of the measures used have
demonstrated gender differences in scores (e.g., Tylka & Kroon Van Diest, 2013; Tylka &
Wood-Barcalow, 2015a), gender identity of the sample was prioritized above source of the
sample (i.e., community vs. college). As in Jarry (2010), pre-treatment data were used to
compute the mean (M1) and standard deviation (SD1) for the clinical sample. Specifically, data
from Study 1 and 2 participants at Time 1, including the data of those who did not complete the
study were used. A summary of the data used for RCIs and CCs calculations, including sample
characteristics, is presented in Table 3. Except where otherwise noted, normative information for
non-clinical samples were obtained from female community samples.
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Table 3
Summary of normative information used for reliable change index (RCI) and clinical cut-off (CC) calculations
Scale

Clinical

Non-Clinical

M (SD)

Source of Norms
Garner, 1991; female undergraduate
students

EDI-21

SEM

CC

M (SD)

Body Dissatisfaction

16.6 (8.3)

12.2 (8.3)

3.0

14.40

Drive for Thinness

14.5 (5.6)

5.5 (5.5)

2.2

9.96

Bulimia

10.5 (5.5)

1.2 (1.9)

0.9

3.59

Interoceptive Awareness

11.0 (6.9)

3.0 (3.9)

2.1

5.89

Perfectionism

8.9 (4.9)

6.2 (3.9)

2.5

7.40

ASI-R Self-Evaluative Salience

4.03 (0.51)

Swami et al., 2016

3.26 (0.84)

0.292

3.71

BAS-2

2.32 (0.90)

Tylka & Wood-Barcalow, 2015a (Study 2)

3.47 (0.89)

0.283

2.92

IES-2

2.56 (0.50)

Tylka & Kroon Van Diest, 2013 (Study 1);
female undergraduate students

3.37 (0.51)

0.18

2.96

2.40 (0.84)

3.19 (0.90)

0.39

2.78

2.55 (0.72)

3.46 (0.76)

0.28

2.99

2.47 (1.08)

3.52 (0.70)

0.31

3.11

3.20 (1.03)

3.34 (0.80)

0.38

3.28

Eating for Physical Reasons
Unconditional Permission to
Eat
Responsiveness to Hunger
and Satiety Cues
Body-Food Choice
Congruence
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Clinical
M (SD)

Non-Clinical
Source of Norms

SEM

CC

M (SD)

FAS

3.03 (1.00)

Alleva et al., 2017 (Study 2)

4.15 (0.61)

0.27

3.72

RSES

13.31 (5.53)

Sinclair et al., 2010

22.79 (5.41)

2.294

18.24

MAAS

3.05 (1.29)

Brown & Ryan, 2003; mixed-gender
community sample, 58% female

3.97 (0.64)

0.285

3.68

OBCS – Self-Surveillance

5.50 (1.11)

Moradi & Varnes, 2017; female
undergraduate students

4.85 (1.03)

0.396

5.16

BDI-II

27.08 (12.69)

Beck et al., 1996, female undergraduate
students

14.55 (10.74)

2.847

19.38

STAI-T

55.67 (10.64)

Spielberger et al., 1970; female
undergraduate students

38.25 (9.14)

4.38

46.30

STAI-S

54.23 (12.03)

Spielberger et al., 1970; female
undergraduate students

35.12 (9.25)

3.07

43.43

Note. CC = Clinical cut-off; EDI-2 = Eating Disorders Inventory-2; ASI-R = Appearance Schemas Inventory-Revised; BAS-2 = Body Appreciation Scale 2; IES-2 =
Intuitive Eating Scale-2; FAS = Functionality Appreciation Scale; RSES = Rosenberg Self-Esteem Scale; MAAS = Mindful Attention and Awareness Scale; OBCS =
Objectified Body Consciousness Scale; BDI-II = Beck Depression Inventory-II; STAI-T = State and Trait Anxiety Inventory-Trait; STAI-S = State and Trait Anxiety
Inventory-State.
1

Clinical norms were obtained from Garner, 1991 using clinical scoring. 2 Computed using test-retest reliability obtained from Cash & Grasso, 2005, college students,

82% female. 3 Computed using test-retest reliability from female college students in Study 1. 4 Computed using test-retest reliability obtained from Fleming & Courtney,
1984, which used a mixed-gender sample of undergraduates (74% female). 5 Computed using mixed-gender sample of undergraduate students, 57% female.
Computed using results from McKinley & Hyde, 1996, Study 3 7 Computed using mixed-gender sample of undergraduate students, 56% female.
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STUDY ONE: CLINICAL SAMPLE
Participants

Eligibility
Eligibility criteria were as follows: have an active eating disorder diagnosis based on
DSM-5 criteria, be able to read and write in English, be free of symptoms of psychosis, selfharm, or active suicidal ideation during the past three months, have no physical limitations that
would preclude initiation of exercise, and be available to attend the yoga classes on Tuesdays
and Thursdays from 17:00-18:30. Participants also were required to maintain a minimum body
mass index (BMI) of 17.5kg/m2 during the study. Participants were to complete the yoga classes
while on the waitlist for eating disorder treatment at the eating disorder clinic and were asked to
not initiate treatment until after the last class. Their rank on the waitlist was protected during the
study so that there would be no additional delays to starting treatment after study completion.
Those identifying as male were not eligible to participate in this study for two reasons.
First, scores on many of the measures used in this research differ between men and women
which would have impacted results of any statistical analyses. Second, according to
objectification theory, women’s engagement in self-objectification and self-surveillance can be
affected by the presence of men (Fredrickson & Roberts, 1997). Thus, allowing men to
participate may have altered the effect of the intervention in unknown ways.
The Current Sample
Three participants completed the Time 1 survey and eating disorder assessment and
attended the first class. After the first class, two participants withdrew citing either emerging
personal demands or an unexpected scheduling conflict. The remaining classes were provided
individually to the third participant. This participant was a 57-year-old woman diagnosed with
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binge eating disorder, severe. At Time 1, her BMI was 39.32 kg/m2. She had a university degree
and was employed full-time. She reported no prior experience with any form of yoga and had
never received eating disorder treatment. Recruitment flow is summarized in
Figure 1.
Figure 1
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Participant flow from recruitment to study completion, Study 1.
Invited to participate by Intake Coordinator at
treatment centre (N = 33)

Contacted researcher to express

Did not respond to invitation (n = 17)

interest in the study (n = 16)

Scheduled baseline assessment (n = 5)

Declined participation (n = 11) due to:
- Scheduling constraints (n = 10)
- Physical limitations (n = 1)

Withdrew prior to first class due to
Attended at least one class (n =3)

scheduling constraints (n = 2)

Withdrew after first class due to
Completed all three surveys and

emerging personal commitments (n =

assessments (n = 1)

1) or scheduling limitations (n = 1)

Procedure
Eligible participants were contacted by the treatment centre’s intake coordinator by
phone between December 2018 and January 2019. After the intake coordinator read the
recruitment script (Appendix G), she transferred the participant to a voicemail inbox dedicated to
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the study. Potential participants could either hang up or leave a message with their contact
information so that the PI could contact them to provide additional information about the study.
Interested participants then scheduled a registration appointment. At the registration
appointment, participants reviewed and signed a hard copy of the consent form (Appendix H)
and confidentiality agreement (Appendix I) and were offered copies of these for their records.
Next, they completed the Get Active Questionnaire (Appendix J) to screen for physical health
limitations that would preclude participation.
Yoga classes were conducted between January 29 and March 21, 2019. As noted, only
one participant continued after the first class. This participant was unable to attend 4 of the
scheduled classes. Of the 12 classes she attended, one was taught by both Melodie Queenen and
Josée Jarry, nine were taught by Melodie Queenen only, and two were taught by Josée Jarry
only. All assessments were completed by the PI. The Time 1 and Time 3 assessments were
conducted at the eating disorder treatment centre.
Results
Approach to Data Analysis
As described above, RCIs and clinical cut-offs were used in lieu of inferential statistics
for quantitative data. Eating disorder assessment data were not formally analysed, but are
presented descriptively, with quantitative data findings. The participant did not provide narrative
feedback in the Time 2 or 3 surveys, and assessments were not recorded. Qualitative data in the
form of notes taken by the PI after yoga classes and during the Time 3 assessment were not
formally analyzed but are presented to illustrate challenges associated with implementation
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Effect on Eating Pathology
The first aim of this research was to investigate the effect of participation in the Ashtanga
yoga intervention on indicators of eating pathology (Hypothesis 1). Raw scores for survey data
related to changes in these outcome variables are presented in
Table 4. Results show no reliably significant changes on any of the survey measures.
Table 4
Summary of changes in eating pathology assessed using survey measures, Study 1
Outcome Variable

Time 1

Time 2

Time 3

Raw scoring (9-54)

52

52

51

Clinical scoring (0-27)

25

25

24

Raw scoring (7-42)

31

28

31

Clinical scoring (0-21)

11

9

11

Raw scoring (7-42)

24

25

24

Clinical scoring (0-21)

3

4

3

3.50

3.50

3.58

Body Dissatisfaction (Eating Disorder Inventory-2)

Drive for Thinness (Eating Disorder Inventory-2)

Bulimia (Eating Disorder Inventory-2)

Self-Evaluative Salience (Appearance Schemas
Inventory-Revised; 1-5)
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Though the participant did not recognize a change in her eating disorder symptoms (see
Table 5), assessment data indicates that though she continued to engage in subjective binge
eating, which she described as a pattern of all-day “grazing,” she no longer was engaging in
discrete episodes of objective binge eating as defined in the DSM-5. She also reported reducing
the frequency of weighing herself. Lastly, she noted that her thoughts about her weight were
somewhat less negative and were characterised by increased attention to the ways in which her
weight limited her engagement in activities, such as walking, instead of purely appearancerelated distress.
Table 5
Summary of changes in eating pathology reported during eating disorder assessment, Study 1
Outcome Variable

Time 1

Time 2

Time 3

Objective Binge Eating

48

40

0

Subjective Binge Eating

0

8

20

Purging

0

0

0

Fasting

0

0

0

Episodes of… (28 days)

Fear of becoming fat (1-7)

7

7

Reaction to possible weight gain (1-7)

1

1

Importance of weight and shape (1-7)

6

6

Ideal Weight (lb)

135

142

Phobic Weight (lb)

180

200

Current Weight (lb)

221.2

224.2

BMI (kg/m2)

39.18

39.71

Frequency of Weighing (1-7)

5

2

Feeling fat (1-7)

7

6

Note. For each of the items rated 1-7, a higher score is indicative of greater pathology
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Effect on Indicators of Embodiment & Well-Being
The second aim of this study was to investigate the effect of the Ashtanga yoga
intervention on factors associated with well-being (Hypothesis 2). Raw scores on quantitative
measures of these variables at each time point are presented in Table 6. As with eating
pathology, results show no reliably significant changes on any of the survey measures.
Table 6
Summary of changes in scores on indicators of embodiment and well-being, Study 1
Time 1

Time 2

Time 3

Positive Body Image (BAS-2; 1-5)

2.30

2.70

2.70

Intuitive Eating (IES-2; 1-5)

2.30

2.26

2.48

Unconditional Permission to Eat

2.67

2.83

3.00

Eating for Physical Reasons

2.38

2.25

2.13

Reliance on Hunger and Satiety Cues

2.00

1.83

2.67

Body-Food Choice Congruence

2.00

2.00

2.00

Functional Appreciation (FAS; 1-5)

3.43

3.43

4.00

Self-Esteem (RSES; 0-30)

18

15

14

Mindfulness (MAAS; 1-6)

3.73

3.93

3.60

Raw scoring (10-60)

25

22

21

Clinical scoring (0-30)

0

0

0

4.75

5.38

5.63

Outcome Variable

EDI-2 Interoceptive Awareness

Self-Surveillance (OBCS Self-Surveillance; 1-7)

Note. BAS-2 = Body Appreciation Scale-2; IES-2 = Intuitive Eating Scale-2; FAS = Functionality Appreciation Scale;
RSES = Rosenberg Self-Esteem Scale; MAAS = Mindful Awareness and Attention Scale; EDI-2 = Eating Disorders
Inventory-2; OBCS = Objectified Body Consciousness Scale
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Effect on Features Associated with Eating Disorders
The third aim of this study was to examine the effects of participation in the Ashtanga
yoga intervention on features commonly observed in those with eating disorders (Hypothesis 3).
Raw scores on quantitative measures of these variables at each time point are shown in Table 7.
Results show no reliably significant changes in scores on any of these outcome variables.
Table 7
Summary of changes on indicators of features associated with eating pathology, Study 1
Outcome Variable

Time 1

Time 2

Time 3

13

17

12

State (20-80)

34

37

33

Trait (20-80)

53

49

54

Raw scoring (6-36)

18

19

22

Clinical scoring (0-18)

1

2

4

Depression (BDI-II; 0-63)
Anxiety (STAI)

EDI-2 Perfectionism

Note. BDI-II = Beck-Depression Inventory-II; STAI = State and Trait Anxiety Inventory; EDI-2 = Eating Disorders
Inventory-2
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Reactions to the Intervention
This participant only reported an improvement in her flexibility and mobility. She further
reported three key factors limiting her engagement in the classes. First, she experienced weight
as limiting her range of motion and ability to adopt some of the poses. For example, she noted
that during some of the poses, such as chaturanga (lowered plank), her chest was compressed.
She also described feeling as though the instructors did not respect this or were unaware of the
extent to which her weight limited her. A number of modifications were developed in working
with this participant, many of which proved useful in Study 2; however, her feedback suggests
that these modifications remained insufficient. At other times, she expressed that the
modifications were excessive and unnecessary.
Second, she believed that the classes were too difficult and stated that she attributed the
other participants’ withdrawal after the first class to this (“I think that’s why they left. It was too
hard to keep up with”). She also shared that she was disappointed that she was not able to “do
better” adding, “I did not realize that this was not ‘normal’ yoga. I just heard yoga.” As a
solution to the perceived excessive difficulty, she recommended that the early classes start with
fewer sun salutations (i.e., 2-3) with a progressive increase to the traditional five sun salutation
As and three sun salutation Bs, as participants build strength and endurance.
Third, for some of the classes, the PI practiced along with her. She reported enjoying
these classes more because she thought that the PI’s presence diffused some of the instructor’s
attention. She added that had there been additional participants, there would have been fewer
opportunities for what she described as “micromanaging” on the part of the instructors and that
she would have been able to see that she was not the only one having difficulty with a pose.
Thus, the presence of others would have normalized her difficulties.
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Adherence & Intervention Expectations
This participant did not practice frequently at home, which may have limited her
progress. She also cancelled four classes, and thus did not receive the full intervention. This
likely does not explain entirely the absence of positive results but likely contributed to her
frustration with the classes and her self-described lack of progress. She also extensively voiced
her frustration with the wait period for eating disorder treatment, which may have influenced her
receptiveness to the practice by virtue of the fact that she started many classes expressing
frustration with the length of the wait time at the eating disorder treatment centre.
Discussion
The purpose of Study 1 was to test Ashtanga yoga as an intervention for women
diagnosed with eating disorders and to assess the feasibility of the intervention with this
population. The results showed minimal, if any, changes on any of the indicators of pathology or
well-being in this single participant. These findings were surprising in light of existing research
showing yoga to be effective for individuals with eating disorders and that Ashtanga yoga is
effective for depression and anxiety symptoms (Jarry et al., 2017) as well as for disordered
eating attitudes and behaviours (Chang et al., 2016) in community samples. Nevertheless, this
participant’s small and non-significant changes in eating disorder and embodiment variables
were in the expected direction. Moreover, this participant provided valuable insights that were
used to guide the intervention implementation in Study 2.
Recruitment Barriers
Recruitment difficulties highlighted several important considerations. Among those who
contacted the researcher (n = 16, 48%), most declined participation because of scheduling
conflicts (n =11, 69%). This is consistent with the results of a study involving adolescents with
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eating disorders in which 63% of those approached declined due to scheduling and travel
concerns (Hall et al., 2016).
Approximately half of those who were contacted and invited to participate in the present
study did not contact the researcher (n = 16), which leaves their reason for declining participation
unknown. However, anecdotal feedback from the intake coordinator at the eating disorder
treatment centre suggests that concerns about weight and shape may have reduced willingness to
participate for at least some individuals. Specifically, she shared that some individuals were
concerned about not having the “right” body for yoga. This concern is understandable in the
context of the increasing commercialization of yoga in Western culture. For example, studies
examining Instagram content related to yoga (Lacasse et al., 2019), yoga magazine covers (Webb
et al., 2017), and advertisements in yoga magazine (Vinoski et al., 2017) have shown that content
in these publications has shifted away from the traditional values and philosophy of yoga and
increasingly emphasizes advertisements for clothing, nutritional supplements, and other
products. These advertisements consistently promote the “yoga bod” as an appearance ideal to
which women should aspire: that of a toned, lean, flexible figure often portrayed by a young,
white woman, clad in form fitting clothing (Webb et al., 2017). This implicitly suggests that
there is a right and wrong way to look while practicing yoga. Thus, it is understandable that in a
population with high pre-existing concerns about appearance, these beliefs and associated
appearance-related anxiety may act as an impediment to these individuals’ willingness to
participate. Moreover, the suggestion that recruitment may have been impacted by concerns
related to body size is supported by findings from a recent RCT involving women with BN or
BED who were offered an 8-week Kripalu yoga intervention (Brennan et al., 2020). Kripalu is a
modern, gentle form of Hatha yoga that is highly suitable for beginners and those with physical
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limitations. It includes a structured meditation at the beginning and end of classes and attention
to breath and the cultivation of an inner focus (Assoune, n.d.; Pizer, 2020). In this study, though
few participants provided a reason for withdrawal (30%), two of the three participants who did
so stated that they were withdrawing due to shame related to the size of their body. This finding
highlights that body image concerns may hamper yoga participation, perhaps especially in
women with eating disorders.
One solution may be to include a video in recruitment materials showing a body-diverse
group practicing Ashtanga, including an instructor whose body is not consistent with the typical
“yoga bod.” This could be used to show participants that they do not have to be thin to practice
Ashtanga yoga. Indeed, findings from a qualitative study of male and female yoga practitioners’
experience with yoga highlighted how seeing diverse bodies in yoga classes helped them to feel
more comfortable in their own body (Neumark-Sztainer et al., 2018).
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STUDY TWO: SUB-CLINICAL SAMPLE

In Study 2, quantitative data were gathered to address the first three research questions,
which were focused on whether the Ashtanga yoga intervention helps to reduce eating pathology
and increases wellness, and qualitative data were gathered to answer the related but distinct
question of: “How do women with disordered eating experience practicing Ashtanga yoga?” This
included the changes they observed because of their participation and what they noticed about
the practice, such as helpful or hindering elements of the classes.
Participants
Eligibility
In Study 2, a diagnosis of an eating disorder was not required but, in addition to all other
Study 1 eligibility criteria, participants were required to meet at least one of the following
conditions: (1) score on the EAT-26 above the recommended clinical screening threshold of 20
or (2) score on at least two of the three EDI-2 eating disorder risk subscales at or above clinical
norms. Participant 4 was allowed to take part in the study despite her BMI being 17.0 kg/m2 but
was required to sign an agreement which stipulated that she would not purge on class days and
would be weighed at her physician’s office weekly where her physical health also would be
monitored (see Appendix K). If her BMI fell below 17.0kg/m2, to mitigate potential physical
risks, she would be withdrawn until her weight increased to a BMI of at least 17.0kg/m2.
Recruitment
Participants were recruited by the following means: (1) self-referral via posters placed on
campus (n = 15), posts on social media (n = 14), Student Counselling Centre therapists (n = 8),
or private practice therapists (n = 1); (2) referrals from a local eating disorder treatment centre (n
= 0); or (3) completion of a survey from an unrelated study at the end of which participants were
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asked to indicate permission for the researcher to contact them about this study if they were
eligible (n =111). Except for those recruited with this last method, participants first completed
the eligibility survey using a unique participant ID. Eligible participants then scheduled their
Time 1 assessment. A summary of recruitment and retention via each of the recruitment
pathways is provided in Figure 2.
From this total pool, 104 (69.79%) were ineligible due to low scores on one or both
measures of eating pathology, 14 (9.40%) were unable to attend the classes at the scheduled time
though they were otherwise eligible, 9 (6.04%) declined participation citing scheduling conflicts
prior to assessing eligibility, 9 (6.04%) did not respond to the researcher’s emails confirming
eligibility for the study, 2 (1.34%) requested additional information but subsequently did not
respond to the researcher, and 1 (0.67%) declined participation stating that her eating disorder
and body image issues were “still too raw.” Thus, of the initial 149 participants who expressed
interest in the study, 10 (6.71%) met all eligibility criteria, registered for the study, and
completed at least one class.

ASHTANGA YOGA FOR EATING DISORDERS
Figure 2
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a

Registered participant completed classes until Time 3 but was classified as a non-completer due to limited attendance.
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The Current Sample
Participants who completed the Time 1 survey and assessment and completed at least one
class ranged in age from 19 to 63 years old (M = 34.40, SD = 14.98). Seven reported having a
bachelor’s degree or higher, one had completed trades school or college, and two had completed
some university. Seven were employed, four of whom were employed full-time. Four were
enrolled in school full-time, three of which were completing professional programs or graduate
degrees, and six had completed at least one course in psychology at some point. Most of the
participants identified as Caucasian (n = 6), followed by Persian (n = 3) or South Asian (n = 1).
Three participants had completed treatment for an eating disorder at some point (AN, n = 1; BN,
n =2), however, none were engaged in any eating disorder treatment during the study. None had
experience with Ashtanga yoga.
Between Time 1 and Time 2 assessment points, one participant withdrew because of
emerging scheduling conflicts (Participant 8) and one because the practice was too physically
demanding for her (Participant 9). One participant was withdrawn by the PI because she had not
attended the last three classes and had not responded to the PI’s attempts to contact her
(Participant 10). After the 8th class, one participant (Participant 5) withdrew due to emotional
distress stemming from participation in the classes, namely that they reminded her “how fat and
out of shape [she] was.” Additionally, Participant 4 was temporarily withdrawn after completing
the Time 2 survey because her physician alerted the PI that her BMI had decreased.
Subsequently, she was unable to regain the weight that she had lost and was permanently
withdrawn from the study after the 13th class. Five participants completed classes during the
second half of the study, however, one (Participant 6) was unable to complete the Time 3
assessment or survey. Therefore, Time 3 data are available for four participants only. Study

ASHTANGA YOGA FOR EATING DISORDERS

66

completers were defined as those who completed all surveys and assessments and attended at
least 50% of the classes. Participant 7 completed all surveys and assessments but attended only
40% of the classes and, therefore, was considered a non-completer. Thus, the final sample
consisted of three participants. Participant characteristics for study completers and noncompleters are summarized in Tables 8 and 9, respectively.
There were no significant differences between those who withdrew voluntarily (n = 4) or
were withdrawn by the researcher (n = 1), and those who completed classes until Time 3 (n = 5)
on any of the demographic variables, including age (p = .757), education level (p = .199) or
status (p = .549), employment status (p = .435), or prior experience with yoga (p = .766).
Further, there were no significant differences between these groups on any of the outcome
variables at Time 1 (p > .247). Thus, it is unlikely that any systematic differences in
demographic characteristics or level of pathology or wellness would account for participants’
willingness or ability to complete the classes. However, this does not preclude the possibility that
other unmeasured variables may have contributed to dropout.

Table 8
Diagnostic status, yoga experience, and yoga practice frequency for Study 2 completers

Previous diagnosis
Clinical presentation
Previous yoga experience
Classes attended
Reported frequency of Ashtanga
yoga practice at home per week. 2
1
2

Participant 1

Participant 2

Participant 3

BN, Moderate, 2018

None

None

In remission
(1 year >)

No diagnosis1

Atypical AN

Minimal, tried it
before

Moderate, 1-2
times/month

Minimal, tried it
before

73.33%

100.00%

93.33%

2-3

1-2

3

Self-described history of subjective binge eating
Reported frequency was the same for Time 2 and 3 surveys.
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Table 9
Diagnostic status, yoga experience, and study engagement information for Study 2 non-completers
Participant 4

Participant 5

Participant 6

Participant 7

Participant 8

Participant 9

Participant 10

Previous diagnosis

AN, B/P,
Extreme

BN, severity
unknown

None

None

None

None

None

Clinical Presentation

AN, B/P,
Extreme

In remission
(1 year <)

-

-

-

Atypical AN

-

Minimal, tried
it before

Minimal, tried
it before

Moderate,
1-2
times/month

Minimal, tried
it before

Minimal, tried
it before

Moderate,
1-2
times/month

Minimal, tried
it before

6 (85.71%)

4 (44.44%)

12 (80.00%)

6 (40.00%)

3 (50.00%)

6 (85.71%)

2 (40.00%)

Weekly frequency of
Ashtanga yoga
practice at home

0

0

1-2

0

-

-

-

Reported reason for
withdrawal / noncompletion status

Safety,
withdrawn by
researcher

Emotional
distress

Time 3
measures not
completed

Limited
attendance,
withdrawn by
researcher

Scheduling
conflicts

Physical
difficulties

Unknown

Previous yoga
experience
Classes attended prior
to withdrawal
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Procedure
The procedure related to data collection was identical to that described in the “General
Methods and Design” chapter except for the addition of audio-recorded qualitative feedback
from a focus group conducted after the 9th class and from Time 3 individual assessments (see
Appendix L for audio recording consent form). The focus group was conducted by the PI using a
semi-structured interview guide (Appendix M). Feedback provided after the Time 2 assessments
was not recorded, except in the case of Participant 4. Her feedback was recorded because she had
been unable to attend the focus group as she had been temporarily withdrawn from the study
because her BMI fell below 17.0kg/m2.
At the Time 1 assessment, the informed consent form (see Appendix N) and
confidentiality agreement (see Appendix I) were reviewed and signed by participants. Time 1
eating disorder assessments were completed by either the PI or a research assistant (RA), who
was trained by the PI. Time 2 and Time 3 assessments were conducted by the PI only. Melodie
Queenen and Josée Jarry co-taught the first class and respectively, they taught 3 and 11 classes
independently. One class was cancelled as both instructors were ill, resulting in a total of 15
classes. Either the PI or the RA attended all classes to assist the primary instructor.
Analytic Approach and Reflexive Process
All design decisions were guided by my underlying beliefs and assumptions which
inform my research. There is a long history of debate about the integration of quantitative and
qualitative methods in mixed-methods designs (Braun & Clarke, 2019; Creswell & Plano Clark,
2018; Morgan, 2014). These debates are based largely on the view that these methods rely on
divergent, and apparently incompatible, understandings of the nature of reality or what can be
known (ontology), as well as the means of acquiring true and valid knowledge of reality or who
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can be the “knower” (epistemology; Ponterotto, 2005). Quantitative methods tend to be
associated with a positivist or post-positivist perspective in which there is a single reality that can
be observed with the correct tools if the researcher remains unbiased and detached. Qualitative
methods typically are associated with relativist and constructionist perspectives in which it is
understood that the observation of reality is inseparable from the observer and that knowledge of
reality is co-constructed by researchers and participants (Creswell & Plano Clark, 2018; Denzin
& Lincoln, 2018; Ponterotto, 2005). Braun and Clark (2021a, 2021b) argue that, particularly
when conducting qualitative research, it is important that the researcher clearly articulate their
ontological and epistemological views and their theoretical framework contributing to the
interpretation of data.
I position myself as a pragmatist. Specifically, I value “doing what works” (Creswell &
Plano Clark, 2018, p. 91) and bringing flexibility and curiosity into the research process.
Pragmatists assume that overarching theories may contribute to our understanding of phenomena
but that these theories may not be universally applicable (Creswell & Plano Clark, 2018).
Further, different theories can offer complementary rather than competing views of the same
phenomenon and this diversity of perspectives contributes to a richer understanding of the
experience of individuals. This position closely aligns with a critical realist perspective in which
a reality exists that is independent of observation but cannot be fully known because the
perception of it is shaped by the observer’s experiences, values, and assumptions. Thus, as a
researcher, I accept participants’ responses as reflections of their reality and acknowledge my
active role in interpreting these responses, regardless of whether the data are quantitative or
qualitative. I reject the notion that I can be entirely impartial or that this is strictly necessary in
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all cases but agree that transparency and critical awareness of my role in the research are
essential.
I am a clinical psychology trainee with extensive experience working with people with
eating disorders. My understanding of eating disorders as a clinician has been supplemented by
personal relationships with those with eating disorders. As a researcher, I study body image and
eating and rely primarily on models of embodiment and positive body image because these
models fit with my general beliefs regarding treatment and wellness. I also have been a
participant in an Ashtanga yoga study conducted by Josée Jarry and since, have practiced
Ashtanga yoga semi-regularly and studied yoga philosophy. This underlying conceptual
framework and my personal and professional experiences shaped how I responded to participants
throughout Study 2, including my selection of follow-up questions during interviews and the
focus group.
Quantitative Data Results
Approach to Data Analysis
As in Study 1, RCIs and clinically significant change were computed for all survey
measures. RCIs and clinically cut-offs could not be computed for data from the eating disorder
assessments either because there is no appropriate normative data to use for these calculations or
because the data are nominal. Rather than omit this data, it was retained, and presented in
descriptive form following reporting of survey data. Examples of nominal data include data
related to daily eating, foods avoided, and liked and disliked body parts. These data are treated as
quantitative data and included with these results because they address the same research
hypothesis related to reductions in eating pathology. Further, discrete and/or continuous data
assessing these aspects of eating pathology cannot be obtained and/or are less meaningful if

ASHTANGA YOGA FOR EATING DISORDERS

71

converted. For example, avoided foods could be converted to the number of foods avoided, but
this provides less information. Comments that included additional information, for example,
reflection on changes in attitudes toward weight and eating, were treated as qualitative data, and
analysed accordingly. As in Study 1, quantitative data are presented for study completers only.
Effect on Eating Pathology
The first aim of this research was to investigate the effect of participation in the Ashtanga
yoga intervention on indicators of eating pathology (Hypothesis 1). Results from survey
measures are presented first, followed by changes in eating disorder symptoms reported during
the eating disorder assessments.
Survey Measures
Raw scores for each of the survey measures, as well as RCIs for each outcome measure,
are shown in Table 1010. All participants reported reliable and clinically significant changes in
body dissatisfaction and drive from thinness from Time 1 to Time 3. For bulimia, Participants 2
and 3 reported reliable and clinically significant improvements and Participant 1 showed reliable
but not clinically significant improvement. For maladaptive investment in appearance,
Participant 1 reported reliable and clinically significant improvements, Participant 2 reported
reliable but not clinically significant improvements, and Participant 3 did not report reliable
improvements over the course of the intervention. Changes on these four variables from Time 1
to 2 assessments were inconsistent.
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Table 10
Summary of changes in symptoms reported during eating disorder assessments, Study 2
Participant 1
Outcome Variable

Participant 2

Participant 3

Time 1

Time 2

Time 3

Time 1

Time 2

Time 3

Time 1

Time 2

Time 3

Raw scoring (9-54)

54

40

34

50

49

38

45

49

34

Clinical scoring (0-27)

27

13**

8**

23

22

11**

18

22

7**

-3.30

-4.78

-0.24

-2.83

0.94

-2.59

Body Dissatisfaction (EDI-2)

RCI
Drive for Thinness (EDI-2)
Raw scoring (7-42)

39

29

20

39

35

24

41

42

22

Clinical scoring (0-21)

18

8**

1**

18

14

4**

20

21

1**

-3.21

-5.46

-1.29

-4.50

0.32

-6.11

RCI
Bulimia (EDI-2)
Raw scoring (7-42)

21

16

13

25

22

16

28

27

17

Clinical scoring (0-21)

3

1

0*

6

4

0**

7

7

0**

-1.57

-2.36

-1.57

-4.71

0.00

-5.50

3.25**

3.35**

3.58

2.75*

3.92

3.42

-2.43

-2.19

-0.41

-2.43

0.22

-1.00

RCI
Self-Evaluative Salience (ASI-R; 1-5)

4.25

RCI

3.75

Note. EDI-2 = Eating Disorders Inventory-2; ASI-R = Appearance Schemas Inventory-Revised.
*

Reliable change ** Reliable and clinically significant change

3.83
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Eating Disorder Assessments
Consistent with changes in scores on survey measures, data from the eating disorder
assessments showed improvements in eating pathology between Time 1 and Time 3. Where data
are best presented numerically, they are included in Table 111. As indicated, RCIs and clinically
significant change were not computed for these data and the results are presented to provide
descriptive information only. Nominal data are presented in text, where relevant.
Behavioural Symptoms. All three participants described less dietary restraint at Time 3
than at Time 1, as reflected in the number of foods that they avoided eating and their selfreported daily eating. Similarly, by Time 3, those who had been engaging in binge eating had
reduced or eliminated episodes of objective and subjective binge eating. At Time 1, only
Participant 3 reported engagement in purging or fasting. She eliminated both behaviours by Time
3. No other participants reported engaging in any compensatory behaviours at any time point.
See Table 111 for a summary of assessment data at each time point.
Cognitive-Affective Symptoms. As shown in Table 111, at Time 3, all participants
reported reduced fear of becoming fat and a less negative reaction to possible weight gain than
they did at Time 1. All also rated weight and shape as less important for their identity and overall
life experiences. Consistent with these changes, they reported positive changes in ideal and
phobic weights over the course of the study. Specifically, all three participants reported increases
in perceived ideal weight (6-15lb) and Participant 3’s reported phobic weight was 6lb higher at
Time 3 compared to at Time 1. Based on WHO guidelines, Participants 1 and 2 were overweight
at Time 1. They lost 18 and 3lb, respectively, over the course of the classes. This weight loss is a
positive change from a health perspective and importantly, was associated with reduced eating
pathology rather than disordered eating or engagement in compensatory behaviours. Participant 3
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gained weight over the course of the study, though her BMI remained in the normal range, as
defined by the WHO. She attributed the weight gain to her anti-depressant medication rather than
changes in eating and indicated that she was not upset about the weight gain and did not intend to
use eating disorder behaviours to lose weight. All three participants also reported that they either
eliminated or substantially reduced the frequency of weighing themselves.
All three participants also reported more liked and fewer disliked parts of the body and
reported feeling less “fat” at Time 3 compared to at Time 1. For example, at Time 3, Participant
2 reported fewer disliked parts of the body, and more liked parts of the body, including one that
she had previously disliked, than she had at Time 1. She also described more specific parts of her
body that she disliked (e.g., “thighs,” Time 3 vs. “legs,” Time 1). Similarly, at Time 1,
Participant 1 stated that she liked her face and disliked “all the rest of it.” At Time 3, though she
did not include additional parts of her body that she liked, she provided a more specific list of the
parts of her body that she did not like – her waist, knees, thighs, upper arms, and chin – rather
than reporting global dissatisfaction with her appearance. Participants’ ratings of the degree to
which they felt fat also were lower at Time 3 than at Time 1.
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Table 11
Summary of eating disorder assessment data for Study 2 completers
Participant 1

Participant 2

Participant 3

Time 1

Time 2

Time 3

Time 1

Time 2

Time 3

Time 1

Time 2

Time 3

Objective Binge Eating

2

0

0

0

0

0

4

3

2

Subjective Binge Eating

0

0

0

4

0

0

2

3

0

Purging

0

0

0

0

0

0

1

0

0

Fasting

0

0

0

0

0

0

10

2

0

Episodes of… (28 days)

Fear of becoming fat (1-7)

7

6

6

4

7

5

Reaction to possible weight gain (1-7)

7

5

6

5

6

5

Importance of weight and shape (1-7)

7

4

7

5

7

4

Ideal Weight (lb)

150

165

130

145

106

112

Phobic Weight (lb)

200

200

200

200

121

131

Current Weight (lb)

228

210

183

180

119

126

36.80

33.89

31.41

30.89

20.42

21.62

Frequency of Weighing (1-7)

3

2

7

5

6

4

Feeling fat (1-7)

7

4

5

5

5

3

BMI (kg/m2)

Note. For each of the items rated 1-7, a higher score is indicative of greater pathology
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Effect on Indicators of Embodiment & Well-Being
The second aim of this study was to investigate the effect of the Ashtanga yoga
intervention on factors associated with embodiment and well-being (Hypothesis 2). Raw scores
on quantitative measures of these variables at each time point are presented in Table 12.
All three participants reported reliable and clinically significant improvements in positive
body image and intuitive eating. Participants 1 and 3 reported reliable and clinically significant
improvement in functional appreciation of their body. Participant 2 did not report any change in
her functionality appreciation, albeit her baseline scores were only moderately elevated.
Participants 2 and 3 reported reliable and clinically significant improvements in self-esteem.
Participant 3 reported a high pre-existing level of mindfulness (Participant 3, T1MAAS = 4.93) and
showed no reliable change in mindfulness over the course of the study though she reported a
reliable worsening between Time 1 and Time 2. Contrasting this, Participants 1 and 2 reported
reliable and clinically significant increases in levels of mindfulness between Time 1 and Time 3.
Participants 1 and 2 reported reliable improvements in interoceptive awareness and selfsurveillance, however, these improvements were clinically significant only for Participant 2.
Participant 3 reported reliable and clinically significant improvements in self-surveillance from
Time 1 to Time 2, followed by a return to baseline at Time 3. This is surprising and inconsistent
with her qualitative feedback (see “Reclaiming the Body,” below). Changes in most of these
variables were inconsistent from Time 1 to Time 2, except for self-esteem and self-surveillance,
which were significant only between Times 1 and 3.
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Table 12
Summary of changes in scores on indicators of embodiment and well-being, Study 2
Participant 1
Outcome Variable
Positive Body Image (BAS-2; 1-5)

Time 2

Time 3

Time 1

Time 2

Time 3

Time 1

Time 2

Time 3

1.10

2.90*

3.10**

2.40

3.10**

3.10**

2.80

1.90*

3.80**

4.52

5.02

1.76

1.76

-2.26

2.51

3.26**

3.52**

2.61

3.43**

2.26

3.30**

2.60

3.64

1.40

4.68

0.36

4.52

2.83

3.50**

2.17

3.50**

2.17

3.50**

0.82

2.49

0.00

3.31

0.85

4.15

2.75

3.00**

2.12

2.75

2.12

3.75**

1.35

1.80

0.45

1.57

-0.45

2.47

4.00

4.00

3.33**

4.00**

2.00

2.50

1.13

1.13

2.26

3.77

-0.38

0.75

4.00**

4.00**

3.33

4.00

3.33**

3.33**

2.45

2.45

0.00

1.23

1.84

1.84

3.86**

3.71*

4.00

4.00

3.57

4.71**

3.43

3.03

0.00

0.00

-0.37

2.66

2.61

RCI
Unconditional Permission to Eat

2.50

RCI
Eating for Physical Reasons

2.00

RCI
Reliance on Hunger and Satiety
Cues
RCI
Body-Food Choice Congruence

3.50

2.67

RCI
Functional Appreciation (FAS; 1-5)
RCI

Participant 3

Time 1

RCI
Intuitive Eating (IES-2; 1-5)

Participant 2

2.57

2.26

2.17

1.87

2.33

3.33

4.00

2.17

1.83

2.37

2.17

2.33

3.71

ASHTANGA YOGA FOR EATING DISORDERS

78

Participant 1
Outcome Variable
Self-Esteem (RSES; 0-30)

Participant 3

Time 1

Time 2

Time 3

Time 1

Time 2

Time 3

Time 1

Time 2

Time 3

15

16

20

14

18

22**

16

18

22**

0.31

1.54

1.23

2.46

0.62

1.85

2.73*

3.13*

4.93**

4.73**

4.26*

4.73

2.37

3.38

5.07

4.56

-1.69

-0.51

RCI
Mindfulness (MAAS; 1-6)

Participant 2

1.80

RCI

2.93

4.93

EDI-2 Interoceptive Awareness
Raw scoring (10-60)

30

27

22

38

30

23

36

35

27

Clinical scoring (0-30)

5

0*

0*

8

4

1**

6

8

2

-1.68

-1.68

-1.35

-2.36

0.67

-1.35

4.25

3.62*

5.88

4.75**

5.13*

3.75

-0.90

-2.01

-0.90

-2.92

2.24

-0.23

RCI
Self-Surveillance (OBCS SelfSurveillance; 1-7)

4.75

RCI

6.38

3.88

Note. BAS-2 = Body Appreciation Scale-2; IES-2 = Intuitive Eating Scale-2; FAS = Functionality Appreciation Scale; RSES = Rosenberg Self-Esteem Scale;
MAAS = Mindful Awareness and Attention Scale; EDI-2 = Eating Disorders Inventory-2; OBCS = Objectified Body Consciousness Scale.
*

Reliable change ** Reliable and clinically significant change
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Effect on Features Associated with Eating Disorders
The third aim of this study was to examine the effects of participation in the Ashtanga
yoga intervention on features commonly observed in those with eating disorders (Hypothesis 3).
Raw scores on quantitative measures of these variables at each time point are shown in Table 13.
Participants 1 and 2 reported reliable improvements in depressive symptoms between
Time 1 and Time 3. Participant 3 reported an initial worsening of depressive symptoms followed
by improvements between Time 2 and 3. Quantitatively, the change from Time 1 to Time 3 was
neither reliable nor clinically significant, however, during the Time 3 assessment this participant
shared that she had noticed such an improvement in her mood that she had stopped her antidepressant medication. Changes in state and trait anxiety were variable. Participant 1 reported
reliable and clinically significant improvements in trait but not state anxiety, Participant 2
reported reliable and clinically significant improvements in state but not trait anxiety, and
Participant 3 reported reliable and clinically significant improvements in both state and trait
anxiety. Participants 1 and 3 reported reliable improvements in perfectionism between Times 1
and 3. These changes were clinically significant only for Participant 3. For each of these
variables, change between Time 1 and Time 2 was inconsistent.
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Table 13
Summary of changes in scores on indicators of features associated with eating pathology, Study 2
Participant 1
Outcome Variable
Depression (BDI-II; 0-63)

Participant 2

Participant 3

Time 1

Time 2

Time 3

Time 1

Time 2

Time 3

Time 1

Time 2

Time 3

37

20*

10**

15

9

7*

14

17

8

-4.23

-6.72

-1.49

-1.99

0.75

-1.49

45*

49

38**

28**

44

36**

-2.07

-1.15

-2.07

-4.38

0.00

-1.84

54

42**

46

47

42

41**

-0.45

-3.13

-0.67

-0.45

-1.56

-1.79

RCI
Anxiety (STAI)
State (20-80)

54

RCI
Trait (20-80)

56

RCI

47

49

44

49

Perfectionism (EDI-2 subscale)
Raw scoring (6-36)

32

23

26

29

29

25

29

29

22

Clinical scoring (0-18)

14

5**

8*

11

11

8

11

11

4**

-2.54

-1.70

0.00

-0.85

0.00

-1.98

RCI

Note. BDI-II = Beck-Depression Inventory-II; STAI = State and Trait Anxiety Inventory; EDI-2 = Eating Disorders Inventory-2
*

Reliable change ** Reliable and clinically significant change
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Qualitative Data Results
Approach to Data Analysis
My choice of analytic method was guided by my theoretical approach, research
questions, sample size, and means of data collection. I analyzed qualitative data using reflexive
thematic analysis (RTA; Braun & Clarke, 2006, 2019, 2021a; Terry et al., 2017). This
theoretically-flexible methodology emphasizes the active role of the researcher and considers
researcher subjectivity to be embedded in the analytic process. Data were gathered using
interviews and a focus group as well as written comments included in the Time 2 and Time 3
surveys. Audio recordings of the interviews/focus group were transcribed by a RA. The RA was
instructed to include all speech utterances (e.g., ummm, uhhh, mhmm) and provided with
instructions for transcribing other verbal and paraverbal features (e.g., laughter, crying, pauses,
changes in intonation) and noting where speech was unclear. These instructions were based on
those of Poland (1995). I then reviewed the recordings while reading the transcripts to ensure
transcriptions were consistent with these instructions. There were no substantive errors in
transcription such as an incorrect or missing word.
Braun and Clarke (2006; 2019) outline the following six steps in conducting RTA: data
familiarization, initial code generation, search for themes, review of themes, theme definition,
and write-up. These steps are repeated using an iterative, non-linear approach aimed at
identifying patterns of shared meaning within the data. More specifically, throughout the
analysis, as the researcher’s understanding and interpretation of the data evolves, codes and
themes are revised, as necessary, to support clarity and parsimony while staying as close to the
data as possible.
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Following these procedures, I read transcripts several times to familiarize myself with the
data. While reading transcripts, I made notes in the margins related to preliminary thoughts,
impressions, and patterns in meaning. I also made brief notes after each reading summarizing
reflections on patterns in the meaning of the data. These notes reflected patterns observed within
and across participants based on my evolving understanding and interpretation of the data.
Transcripts were coded by separating the data into meaning units which ranged from words to
sentences. A list of initial codes from my notes was compiled in a single document. These initial
codes were organized based on similar meaning and some codes were combined to minimize
redundancy prior to initial theme development. Both coding and theme development were based
on a combination of latent and manifest content, with an emphasis on manifest content.
Understanding participants’ words as a reflection of their reality, I attempted to remain close to
their explicit words and was mindful of the ways in which my background shaped coding and
theme development and when I chose to use latent rather than manifest coding. Initial themes
were developed by grouping codes with similar underlying meanings. Data items pertaining to
each theme were combined and reviewed to assess fit with the proposed theme. Throughout the
process, themes and codes were revised until a satisfactory definition of each theme was
developed which accurately and comprehensively reflected the data.
To enhance quality and rigor of the analyses, my research advisor, Josée Jarry, assisted
with coding and theme development throughout the process (Nowell et al., 2017). First, she
independently reviewed each of the transcripts and generated codes, which we then discussed.
No discrepancies were identified at this stage. Second, throughout theme development, we
regularly met to discuss cohesiveness and logical clarity of the themes. Following these
discussions, I returned to the data to review and revise the themes and assess the degree to which
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the developing themes were consistent with the data. Third, once we reached agreement
regarding the naming and descriptions of themes, Josée Jarry and a second, independent RA
reviewed brief descriptions of the themes against the transcripts to ensure the identified themes
were comprehensive and consistent with the data. The RA had not participated in initial coding
or in theme development. To support trustworthiness of coding, a second RA, who was not
involved in the transcription of data, also read each transcript and coded the data based on the
theme (Nowell et al., 2017). As during my coding, I instructed this RA to code data based on
units of meaning. I explained to the RA that this meant that data items could consist of a few
words up to several sentences and that sentences did not need to be coded as a single item but
rather could be separated into multiple data items, if appropriate. The RA and I discussed
inconsistencies and resolved them by consensus.
Findings
I present three nested, superordinate themes which summarize participants’ experiences
in the classes and the changes they observed as a result of their participation. The Embodied
Woman describes participants’ experience of increased positive embodiment and the associated
desire to care for their body resulting from their participation. Processes Facilitating Changes
explores the changes and processes that participants experienced over the course of the
intervention which ultimately facilitated their experience of increased positive embodiment.
Lastly, Helpful Features of the Classes reflects participants’ identification of elements of the
classes that facilitated these change processes. A summary of sources of qualitative data appears
in Table 14. Data from study completers and non-completers were analyzed. Initial review of the
data highlighted a large extensive overlap in the initial codes. Therefore, these data were
analyzed together rather than separately. Except where otherwise noted, findings from study
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completers and non-completers were thematically similar. For example, completers described a
broader and more developed experience of embodiment than did non-completers, nonetheless,
comments from the latter reflect shifts toward increased embodiment. As such non-completers’
comments were interpreted as reflecting experiences of different stages of the same processes.
Any contradictions and/or negative experiences of the classes are explicitly noted.

Table 14
Summary of sources of qualitative data, Study 2
Source of Qualitative Data
Time 2
Focus Groupa
Feedback
X
X

Time 3 Feedbacka

Participant

Surveys

1

X

2

X

X

X

X

3

X

X

X

X

4

Xb

Did not attend

Xa

-

5

Xb

-

Declined

-

6c

Xb

Did not attend

X

Unable to attend

7

X

Did not attend

X

X

X

Note. Participants 8-10 omitted because they withdrew prior to Time 2. Feedback sessions were audio
recorded.
- indicates that participant withdrew prior to collection of this data
a

Audio-recorded b Time 2 only c Data from this participant is not presented because she could not be

contacted to re-consent (see “General Procedure,” Chapter 2).
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The Embodied Woman
The first theme represents what participants described as the core outcome of the
intervention: they experienced higher embodiment and positive body image. Recall that
embodiment entails being present in the body and respecting and appreciating the body, as an
extension of the self and is conceptually similar to positive body image (McBride & Kwee, 2019;
Piran & Teall, 2012). Positive body image similarly is defined as respecting and appreciating the
body and responding to its’ needs and includes rejecting media derived standards for appearance
and engaging in selective filtering of appearance-related information in a self-protective way
(Tylka & Wood-Barcalow, 2015b). Combined, embodiment and positive body image reflect a
core concept of prioritizing living in the body and caring for it rather than engaging with it as an
object that exists for others.
Experiencing Embodiment. Participants described being able to focus their attention
entirely on the lived experience of their body during the Ashtanga yoga classes. For example,
Participant 1 wrote in the Time 3 survey that something she enjoyed about the classes was,
“Getting caught up in the Yoga and breathing and letting go of the world around me - my mind
shuts off! I can think and feel good and/or strong while I'm doing it.” She also wrote that during
the practice she did not “feel the size of [her] body.” Instead, she was entirely focused on the
internal experience of her body, for example, noticing the feeling in her body when her
alignment in a pose was correct. Combined, her comments suggest an experience of “flow” in
which she was entirely focused on being in her body in the present moment, engaging in a
difficult but meaningful task.
Participants also identified being present in their body through the practice, and identified
this as a positive experience (e.g., “It just feels good to be in the body,” Participant 4, Time 2). In
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turn, their evaluations of the body were no longer focused on appearance. For example,
Participant 1 reflected at Time 3 that she less often thought of her “body image” or the “shape of
[her] or [her] clothing size,”, and that when she did think of her body, she thought of it “in terms
of yoga and how it can like feel stronger and it can do things.” Similarly, at Time 3, Participant 7
said, “It’s less about what it looks like, more about what it can do.” Participant 4 identified that
she typically did not like feeling strong (“I don’t like that feeling of like having energy and that
stuff in my body”) but noted that through the practice, her focus on her body as an object had
reduced and she had developed a more holistic view of her body (“I don’t like obsess as much
about my body because I see more of it on a holistic level”). Further, as noted, she identified that
through the practice, she had come to enjoy being in her body. Combined the participants’
comments reflect that the practice helped them to adopt a wider, more holistic view of their
body, which included increased functional appreciation and reduced emphasis on appearance as
a basis for evaluation.
Consistent with their increased functional appreciation, participants described “loving”
and “appreciating” their body for their first time in their lives. For example, during the focus
group, Participant 1 said, “I can say that I appreciate my body more. And I don’t think I ever
have. I’m trying to think because even when I had kids, I don’t think I ever really fully
appreciated my body.” Importantly, participants’ love and/or appreciation of their body was not
contingent on the absence of perceived flaws in their appearance. That is, moments of
dissatisfaction with their appearance did not negate their overall appreciation of their body.
Participants recognized the shift towards body appreciation as a work in progress and identified
that they still had days on which they did not love their body, though the overall relationship
with it was more positive. For example, Participant 1 described during the focus group:
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I mean, I have poses or days where I’m like oh god that’s not great. But overall, I
appreciate my body. Where, if you’d have asked me three weeks ago or four
weeks ago, ‘do you appreciate your body?’, no. Never.
Her comment highlights an important dialectic alluded to by Tylka and Wood-Barcalow:
individuals can have both positive and negative body image (2015b).
When participants criticized their body in some way, they consciously tempered these
criticisms by focusing on functionality and appreciation for their body. For example, Participant
1 described that practicing “twisting poses” and poses in which she was trying to “lift” herself as
times that made her think “my body is still getting in my way,” but reminded herself of the
progress she was making. Similarly, Participant 2 described reminding herself of her flexibility
and strength when she had moments when she experienced her body as “limiting” her. She also
expressed surprise at her body’s ability, even though part of her still wanted to lose weight. She
said:
You have this vision of your body at a certain weight and what it can do and then
you actually put it to the test, and you are amazed at what your body can do. I am
still happy about what my body can do at this weight.
Her comment highlights the implicit belief prior to the classes that because she weighed more
than she wanted, her body would inevitability interfere with her ability to do the things that she
wanted to do. Through her experiences in the classes, she learned that this assumption was not
true. Though there were times that she still experienced her weight as limiting, her appreciation
of the ways in which her body supported her helped to reduce the impact of her weight on her
overall view of it. For both her and other participants, “negative” information about the body,
such as when they were unable to fold as far in a pose because of abdominal fat, was still
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upsetting at times. However, they were better able to tolerate distress and continued to value
their body by mindfully redirecting their attention.
Caring for the Body. As a result of their increased embodiment, participants wanted to
care for their body. At Time 3, Participant 1 identified that because she was feeling stronger and
happier in her body, she wanted to care for it in a way that was entirely novel. She said:
For a long period, I kind of gave up on that [caring for my body]. Like just ‘I
don’t care’. It’s past where I can do anything about it; I don’t care. But feeling so
positive about it […] feeling stronger. […] I wanted to feed my body better. Like I
wanted to take better care of myself.
Caring for the body meant different things for different participants, but common elements
included eating to nourish the body and promote vitality, akin to intuitive eating, and respecting
its limits on and off the mat.
Participants’ daily eating and attitudes towards food reflected a shift toward increased
intuitive eating. Specifically, in contrast to their views and behaviours at Time 1, during the
focus group and at Time 3, participants described food as something that was to “fuel” and “care
for the body.” Participant 3 spoke of how she had always aspired to the thin ideal portrayed in
the media and had come to understand that pursuing the thin ideal through dietary restraint
ultimately harmed her and made it impossible for her to inhabit her body in a positive way. She
said:
Because when you are not nutritious and when you don’t get enough, you know,
proteins and everything. And in the middle of the day, you just feel weak. You
just want to sit down, and you can’t even breathe very well because you’ve been
deprived from all the good foods and everything, just because to look better.
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In the classes, she learned to attend to and respect her body’s needs. Her comments reflect an
underlying judgement that the costs of self-objectification were excessive and inconsistent with
her goals and needs. That is, it did not serve her to pursue appearance ideals as promoted through
sociocultural messaging. In response, she expanded the foods that she ate so that her diet was
less restrictive overall, and she started eating more regularly. During the Time 1 eating disorder
assessment, she described thinking about calories every time she ate and stated that she was
“afraid of eating anything” because she was worried that she would regain any of weight she had
lost through a highly restrictive diet approximately 3 years ago. In contrast, during the Time 3
eating disorder assessment, she stated that though she still avoided eating what she considered to
be a high-calorie dinner, she no longer avoided eating any foods and reported that during the past
month she ate several high-calorie foods that she had previously avoided. Other participants also
described a more mindful approach to eating in which they were focused on eating in response to
their body’s needs and attending to hunger and satiety cues. For example, Participant 2 reported
less “over-eating” and “eating for emotional reasons” and described being more mindful when
eating, which also helped to reduce her over-eating.
Participant 1 spoke of how she had always received messages about eating to fuel her
body and how she had interpreted this mantra as an edict to not eat certain foods and rejected this
message but had come to redefine it for herself as an encouragement to care for her body. During
the focus group she said:
Now I kind of have that understanding of (…) people have always said you know
you have to fuel your body: eat. I can’t think of the words (…) like eat to feel
better. Like I deserve good food. And I always thought ‘no I deserve to eat
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whatever I want to eat. Like whatever makes me feel good.’ But now I think, ‘no,
I really want proper nutrition to keep feeling this good about my body.’
Her comment reflects a subtle evolution from a view of complying with externally defined
healthy eating to one in which healthy eating was a kindness toward her body and was consistent
with intuitive eating. An intuitive eater would not have rules about what to eat or not eat and
would eat a variety of foods, but at the same time, would attend to the impact of eating on their
physical and mental well-being. For example, noticing hunger and fullness cues, perhaps even
noticing if eating certain foods tend to make them feel more tired or uncomfortable in some way,
and modifying diet to meet the needs of the body rather than a prescriptive, one-size-fits-all
approach. Thus, I interpreted her comment as reflecting acceptance of food as something that had
no moral value and was a tool to care for her body so that she could continue to experience it in a
joyful way. That is, foods were neither good nor bad, and she did not need to restrict or avoid
foods but by ensuring she incorporated a variety of nutritious foods, she could care for her body.
The second way in which participants came to care for their body was by attending to,
and respecting, its limits. This started in the classes but generalized toward a lessening of
perfectionism in favour of caring for the self. For example, Participant 3 shared at Time 3:
But there is a famous quote which says, ‘it’s okay not to be okay’. So, I’m kind of
accepting that. That was really helpful for me because I thought I was in that
situation too, and if sometimes I’m not the first person in a group, that’s okay.
Thus, there was a greater acceptance of limitations. In the classes, accepting and responding to
limits meant not pushing their body to a level of a pose if it hurt (“the thing was I didn’t want to
over-do it and hurt at any point. So, I’d be like ‘I know I can’t go past this point’,” Participant 7,
Time 3). Participants also described using modifications to respect their current limits and
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support their practice. For example, in the Time 2 survey, Participant 1 expressed pride for being
able to do a pose with assistance or using modifications. This participant injured herself outside
of the yoga practice and took a break and reduced her practice, constantly listening to her body to
decide if she could resume her original practice. She said, “when I get up in the morning, I’m
scanning my ribs. How much pain am I in? Should I try to do some gentle stretching? I’m not
there yet.” Her comments reflect a fundamental desire to care for the body and awareness and
acceptance of its limits.
Combined, participants’ comments reflect a more positive and holistic view of the body
in which it is valued and cared for as an extension of the self. Consistent with definitions of
positive body image, they rejected self-objectification and edicts to pursue media-derived
appearance ideals and prioritized caring for the body’s needs, whether by protecting it from
injury or by nourishing it.
Processes Facilitating Change
Mindfulness as Supporting Change. The first, and most general, change described by
participants was that of increased mindfulness. Their comments reflect increased skills observing
and describing, non-judgementally, their experiences both on and off the mat. Participants
described being more aware in general, that is more “present,” “centred,” and “less automatic.”
Participant 2 described at Time 3:
Like with my thoughts and thinking and really just being present in my body and
feeling a little more. Like I know we practiced that a lot like during the class. So
that’s twice a week, plus then if you’re doing it another day, well I did an extra
day during the week. So yeah, just carrying that too throughout the week a little
more.
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Participants acknowledged that they were not always mindful but described actively working to
practice mindful attention in their everyday lives (e.g., “Like I can’t say throughout the day, […]
like all moments of all day it’s been changed. But definitely with this practice and more often,”
Participant 2, focus group). A key area in which participants noticed the benefits of mindfulness
was in changing the way that they were relating to themselves.
During the focus group, participants reflected on changes in their “self-talk” and
identified that prior to the classes, they had been distracted and largely unaware of their self-talk.
Participant 2 said, “[…] sometimes we go about our day, and we’re distracted, and you don’t
realize sometimes the thoughts you have about yourself or what you say.” Participant 1 added
that what had changed for her was that she was able to notice the self-talk sooner rather than
letting it “run in [her] head unchecked.” This increased capacity to observe their inner
experiences was identified as pivotal in enabling their efforts to change the way that they related
to themselves. Participant 2 said, “[…] the awareness is key. Right because then if you’re aware
of it, you can actually do something to make it change” (Time 3). Importantly, this awareness
was not about challenging the thoughts, but rather recognizing that they were thoughts and not
necessarily facts (e.g., “We’re our worse critics sometimes and, you know, sometimes it’s not
true, the stories that we tell ourselves,” Participant 2, Time 3). Recognizing this helped to change
the way that they responded to their self-talk such that participants’ comments reflect a curiosity
about their thoughts and internal experiences. For example, Participant 1 described an interaction
between herself and one of the instructors in which the instructor encouraged her to try
something new in her practice. She said:
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I had to think about it even after because I said, ‘I can’t’ and she was like ‘you
can.’ And then [I thought], ‘no I can’t, but why can I?’ […] I was trying to really
take her words to heart and think of why is it that I don’t think I can?
Her comment demonstrates an interest in understanding her internal experience rather than
reacting automatically and without awareness. Thus, participants developed the skills to observe
and describe their thoughts and to explore them with curiosity.
This increased awareness of their self-talk helped participants reduce perfectionism. For
example, at Time 3, Participant 1 reflected that because of the classes, she had reflected on her
standards and realized that they were unrealistic (“My standards, it was always a joke with my
kids, I have really high expectations of with myself and others. And I just that, being truthful
with myself was – I never meet them, nobody ever meets them”) and only served to increase her
shame (“You’re always disappointed, like even with yourself”) and prompted her to prematurely
abandon her goals (“[…] often times things like that make me quit halfway because I can’t reach
this unattainable standard that I have”). For her, the intervention helped her to observe her selfjudgements and urge to quit and helped her disengage from those thoughts (“It just made me
more aware of when I was [being critical], so that I could back off”). She described responding
to self-judgements with something like, “Oh! You’re being critical. Stop.” She said that it was a
“relief” and “relaxing” that she could do this: observe the thought and choose not to engage with
it and direct her attention back to her original task, such as her posture in the practice or to doing
the dishes. Her comments show that beyond increasing her capacity to observe and describe her
thoughts, the practice helped her to be less reactive to self-judgements during the practice and off
the mat. Her response, namely telling herself “Stop,” could be considered an attempt to supress
her thoughts, which is inconsistent with some aspects of mindfulness, namely non-attachment.
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However, her tone when saying “stop” conveyed a lightness, and detachment, as though she was
unbothered by the thought and issuing a gentle reminder to herself that she did not need to
engage with the thought.
Participants 2 and 3 described similar patterns of becoming aware of self-judgements, or
what Participant 2 termed “the monkey brain going,” and consciously disengaging from the
thoughts and trying to direct their attention towards more compassionate thoughts. For example,
Participant 3 said, “I try to avoid criticizing my body. Well, sometimes when like you see it, you
see your thoughts go crazy big. I know that it’s still happening, but I’ll try to be kind of more
easy with myself” (Time 3). Thus, participants recognized that cultivating mindfulness did not
eliminate painful thoughts or emotions, but rather gave them the tools to consciously choose the
focus of their attention and how to react to aspects of their experiences. This allowed them to
change their response to be one that was more supportive and less undermining.
The Body as an Object. Participants recognized that they were relating to their body and
themselves in a way that was undermining. A core element of this was an awareness of selfobjectification processes, including self-surveillance behaviours such as repeated weighing,
gazing at their appearance in mirrors, and appearance-comparisons with others. For these
women, self-surveillance was habitual and compulsive. For example, Participant 2 described
weighing herself daily prior to the intervention, sometimes even multiple times per day, “almost
religiously.” Similarly, Participant 3 described spending at least 15 minutes each day in front of
the mirror before leaving her home and monitoring her appearance in the mirror while at the
gym. This attention to the objectified body was linked to the implicit, internalized belief that
appearance was the basis for others’ evaluations of them. During the focus group, Participant 3
reflected on her underlying desire for others to approve of her body. She said:
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[…] all I was concerned [about] was making your body good-looking and
everyone [would] appreciate it. And everyone, whenever someone sees me, they’d
just look at me and say ‘wow look at her body’ or ‘it’s absolutely in shape’ or
some sentence like this.
Participants 1 and 2, who were present, acknowledged that this desire resonated with them.
Participants also stated that the result of these self-surveillance behaviours inevitably would be
negative. For example, during the focus group, Participant 3 described:
I had like big, tall, kind of large, mirror which I spent even more than 15 minutes
just looking at my body and trying to find only my imperfections, not the good
part of my body. And I could just be looking at my thighs, my stomach, different
angle and I’ve be trying to find like some imperfection compared to yesterday and
the day before that.
Thus, the aim of observing her appearance was to identify flaws in her appearance. Her
comments reflect an implicit belief that vigilance in monitoring appearance was necessary. This
approach is consistent with the internalized perspective that her body existed to be used and
observed by others and that her entire worth was therefore connected to her appearance.
Participants’ comments also reflect awareness of how they engaged in self-objectification
in a somewhat deliberate fashion with the implicit intent of inducing guilt and body shame.
During the Time 2 assessment, Participant 2 identified that in addition to weighing herself daily,
in the past, she sometimes had weighed herself after meals as a punishment for having overeaten
knowing that this would induce guilt and shame for having done so. This was linked to her belief
that overeating had caused weight gain and that this was undesirable. She stated that she knew
from experience that small changes in her weight did not actually change her appearance, but
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still felt compelled to closely monitor her weight to ensure that she was not gaining weight.
Therefore, weighing herself served to induce guilt and shame for her perceived failure to engage
in necessary behaviours to manage her weight, such as restricting dietary intake.
Exercising for weight control was recognized as not enjoyable and ultimately
unsustainable. For example, Participant 3 described exercise as “homework,” and “not like for
enjoyment.” Participants 1 and 2 identified during the focus group the gym as “competitive” and
“not enjoyable.” During the focus group, Participant 1 also reflected that the competitive nature
of the gym and the inevitability of experiencing body-related shame made her uninterested, even
unwilling, to go to the gym (“[…] if someone said, ‘okay, you need to go to the gym three days a
week,’ I’d be like, ‘no.’ […] it feels competitive. Not good”). Thus, the shame associated with
their awareness of perceived flaws resulted in one of two responses. The first, as for Participant
3, is grudging engagement in physical activity to mitigate body shame by attempting to sculpt the
body into one that complies with appearance standards. The second, as for Participant 1, is
avoidance of environments which might entrain self-surveillance and appearance-based
comparisons to reduce the likelihood that they would become aware of perceived flaws in their
appearance. Neither of these responses support positive embodiment or long-term engagement in
health-oriented behaviours.
Combined, participants’ comments reflect an awareness of their self-objectification
behaviours. Though they had been aware of self-surveillance and its consequences, such as body
shame, participants described a shift in their attitudes towards self-objectification such that they
came to understand it as undermining. Further, as discussed below, they came to experience their
body differently through thoughtful reflection on the way in which they related to their body.
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Reclaiming the Body for Oneself. Through the classes, participants came to
reject objectification and reclaim their body as something that was theirs. The shift was
particularly poignant for Participant 3 and began relatively early in the intervention. She
shifted from seeing her body as an object to be observed and appreciated by others to
wanting to make her body something that was “only for [herself and] not for other people
to appreciate.” She stated, “Now, I feel like my body is something more than just a good
shape. I feel like my body is now for myself” (focus group). She also rejected the idea
that media images portrayed the ideal to which she should aspire (“[…] before that, I got
the idea that all of the people I’m seeing in the media and those cover girls, they are
presenting the perfect shape for everyone. And I know that there is no perfect shape,”
Time 3) and adopted the view that balance was more important (“But don’t be so fat or
don’t, you know, don’t be so skinny. The opposition is always bad, but try to have a
normal life, a healthy life, and you’re going to be good,” Time 3).
Underlying Participant 3’s decision to reclaim her body was a realignment of priorities
from appearance to health. This shift began during the first half of the intervention and continued
to develop during the second half of the intervention. During the focus group she said,
referencing appearance:
I can’t say that I don’t care about that at all […] But it’s like not 100% […] it’s
like 50%. But the other 50 is just for me enjoying my body, having healthy
muscles and which I can walk which I can run.
At Time 3, she said, “before that [the classes], the importance of being skinny was 100%, but
now, the importance of being healthy is 100% for me.” However, there is a nuance in the shift in
her relationship with her body. Specifically, though health was her highest priority, it did not
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negate her interest in being thin or viewed as attractive. Both in the focus group and at Time 3,
she identified appearance as something that mattered to her (“I really want to be still skinny, it’s
kind of something which I care about,” Time 3) and reflected that she still wanted others to view
her as attractive (“I still want people to see me as a person who’s in good shape,” focus group).
She simply had identified something that was more important (“I think now, I can certainly say
that I’m not going to sacrifice my health situation just to be skinny”). I interpreted her comments
as a shift toward a dialectical synthesis in which she was able to care about her appearance and
about her physical well-being without the former taking complete precedence over the latter.
Other participants also described the yoga classes as offering them the opportunity to
relate to themselves differently. For example, at Time 2, Participant 4 said, “For me it’s like
something that I’m doing for myself that it’s nice and good for me. And usually, I don’t feel that
I deserve that [...] I’m learning that’s okay. That’s good to do.” For Participant 2, the classes
were a “commitment to [herself],” described them as offering her the opportunity to “reconnect”
with herself. Other participants similarly identified the practice as a commitment to the self and
an opportunity to take time to do something nice for themselves and for their body. Combined,
their comments reflect how they shifted toward a more compassionate and kind engagement with
the self through the physical practice.
Participants’ comments reflect that in rejecting the body as an object for others, their
attention to their appearance and engagement in self-surveillance behaviours, diminished as
appearance became less important. For example, during the focus group, Participant 3 said, in
reference to her previous tendency to observe herself in the mirror while exercising, “I’m trying
to just kind of cut it out. To reach a point where workouts are just to be enjoyed in the moment,
not just to, you know, watch my body every time.” Participants 1 and 2, who were present,
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expressed that they had similar goals. Participant 7 also identified, at Time 3, that she had been
trying to reduce mirror gazing while exercising outside of the yoga classes. Other forms of selfsurveillance, such as weighing, also were reduced. For example, at Time 3, Participant 2
reflected that whereas she had weighed herself multiple times per day prior to the classes, she
had noticed that since starting the classes, this was no longer a priority. At Time 3 she said, “Not
that I haven’t thought of it, but I haven’t like, I don’t know, like (…) It hasn’t been like a
mandatory part of my day and my routine, you know what I mean, and I’m okay with that.”
Though she did not make an active decision to weigh herself less, she reported observing a
reduction in the urge to weigh herself and the frequency of weighing from Time 1 to 3.
Combined, these comments reflect a global shift in priorities and an active decision to
reject objectification and reclaim their body as their own. They described a more holistic view of
the body in which the opinions of others and external standards were less important than caring
for their body as something that belonged solely to them. This ultimately laid the foundation for
a relationship with their body that was caring and compassionate rather than punitive and
shameful.
Pride in Progress. As participants came to recognize and reject self-objectification, they
changed the metrics they used to gauge success from external ones such as calorie expenditure,
to internal ones such as intrinsic enjoyment of the exercise itself. During the focus group,
participants talked about how, prior to the yoga classes, exercise was highly focused on external
markers. For example, Participant 3 said,
The biggest difference is that when I’m in the gym, […] all of those machines
[…] have something which shows how many calories that you are burning.
[Participants 1 and 2: mhmm] And I can say, it’s not even been one time which I
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avoid myself looking at the calories. And I’m always reach to get some point of
100 calories or 1 mile, or all of this stuff. And it’s just to summarize to that point
that you can burn 100 calories then you’re good to go.
In contrast, Participant 2 said that in the yoga classes, “I think it’s like an internal trigger as
opposed to external, like seen. You know what I mean? [Agreement from group] Yeah so like
feeling it in your body.” Similarly, Participant 7 said at Time 3, “I think I measure like the
success of it as [what the body can do vs. how it looks] too […] It’s like a strength scale as
opposed to like a pound scale. And […] I really like that outcome.” Thus, the metric for exercise
changed. In lieu of external markers, participants became focused on feeling their body and its
developing strength.
When discussing the benefits of the intervention and the changes that they had observed,
participants repeatedly referenced increased strength as a key benefit (“I just feel stronger. It’s
just a good feeling. I feel better,” Participant 1, focus group) and expressed pride for having
progressed in a “challenging” and “difficult” practice. In this way, they became aware of their
body as a source of power. Indeed, Participant 3 described it during the focus group as gaining a
“superpower.” She said:
I’m gaining some superpower. I know it may sound not really, you know, kind of
ridiculous. But when I’m just doing those poses and when I put my feet in the air
and (…) Even seeing some different aspect of before, that I’m not just standing.
And I put my head inside my, you know, trying to do that it feels like I’m gaining
some sort of superpower.
Similarly, Participant 4 described in the Time 2 survey, “Challenging new poses that push my
body to find new strengths, muscles, that proves to myself that I can do hard things.”
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Participants’ pride was not contingent on achievement in the practice, but rather on
engagement and the sense of having done their best on the mat. Participant 1 said, “I’m not
getting (…) peace of mind from that, the perfection of it. I’m getting peace of mind from just
having the practice” (Time 3). Other participants shared similar sentiments and described the
goal as practicing and seeing even small improvements over time. Participant 3 described it as
being about “improvements,” adding that even when doing poses she had practiced before, such
as “down dog,” she experienced herself as having improved between classes, which felt good for
her. Combined, participants’ comments, shows an awareness that the practice is not about
perfection or a dichotomous definition of success, but rather an ongoing commitment to the
practice. In this way, their definition of success became more internally and process-oriented.
Participants acknowledged their limitations in the practice, such as limited flexibility or
difficulty balancing, but remained focused on their progress and what they were able to do. For
example, in discussing her ability to jump through, which is a typical and difficult Ashtanga
movement or vinyasa, Participant 1 said, “That’ll come someday, but I don’t care that I can’t
jump through right now at all. Like that’s not important,” Time 3. Similarly, at Time 3,
Participant 7 said, “I know my flexibility is not 100%. But there were things where I was like ‘oh
this is cool I’m able to do this with the help of the adjusters’.” They also prioritized their own
evaluation of their success, and their descriptions suggest a tendency toward pride rather than
self-judgement regardless of their objective progress in the practice. For example, Participant 1
said, “[…] even in my own head, like yeah, I’m nailing this pose. I may not be at all. But I feel
like I am” (focus group). Thus, participants’ comments reflect a more compassionate view of
their limitations. It follows that by increasing acceptance of limitations in the practice, they also
may have reduced perfectionism in other areas.
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Ashtanga was acknowledged by participants as a type of yoga that was more challenging
than most other forms of yoga. For several, this contributed to a sense of pride, however, for
some, this detracted from the practice. This was especially common for those who practiced less
frequently. For example, Participant 7 attended 40% of classes prior to dropping out and when
she withdrew, she wrote, “it just reminds me how fat and out of shape I am.” Participant 5
attended only four classes (44.44%), and never attended more than one class per week. She
described struggling in the classes, and “hating” coming because of it, even though it ultimately
“felt good” and was “a good challenge.” Despite her limited attendance, unlike Participant 7, she
observed some progress in the practice over the course of the study, which likely reinforced her
ongoing engagement in the yoga classes. During the Time 3 assessment, she reflected that with
more practice, she likely would have enjoyed and benefited more from the classes. For those
who engaged more regularly, their ability to progress in such a difficult practice contributed to
developing pride in what their body could do, a shift from the exclusive focus on their body’s
appearance.
Combined, participants’ comments illustrate a fundamental shift in the way that they
evaluated and related to their body. More specifically, focusing on the lived experience of the
body and dismissing external evaluations created the conditions in which participants could
develop a positive relationship with their body. For those who practiced regularly, they build the
necessary strength and internal focus to be able to advance in the practice and their body became
a source of pride and power. In contrast, for those who were unable to engage consistently with
the practice, the difficulty of the practice appears to have exacerbated body shame.
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Supportive Elements of the Ashtanga Yoga Practice
Overall, the classes were well received by participants and many of their comments
reflected satisfaction with all elements of the classes, including scheduling, frequency, and the
way in which the classes were taught. Several specific aspects, the combination of which is
unique to Ashtanga yoga, were identified by participants as contributing to the above discussed
processes and outcomes. These are: the absence of mirrors, the quality and format of teaching
Ashtanga yoga, and the teaching of yoga philosophy. Each are discussed below. Importantly,
these elements were identified by participants independently. That is, I did not ask them about
any of these elements as part of either the focus group or recorded feedback. Though some noncompleters did not identify the classes as helpful, none identified any specific elements of the
classes as being hindering or influencing their decision to withdraw.
Mirror, Mirror, (not) on the Wall. For the women in this study, the absence of mirrors
was beneficial for several reasons. First, the absence of mirrors disrupted the habitual,
compulsive self-surveillance and related appearance comparisons described above (see “The
Body as Object”). Participants described mirrors as “distracting” and shared that if mirrors had
been present during the yoga classes, they would have been used to observe their, and others’,
appearance (“I would be looking at me, looking at you, and comparing!” Participant 2) and
identify their perceived failures in the practice (“I would have focused so much more on what I
was doing wrong – or not doing as well as others in the class,” Participant 1, Time 3 survey).
Some of participants’ comments also reflect a sense of powerlessness to control their selfobjectification. For example, Participant 3 stated that for her, if mirrors were present, during the
classes or at the gym, “it could only be about the shape of [her] body,” focus group. That is, the
objectified image was too compelling for them to ignore and would demand their attention,
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limiting their ability to attend to any other aspect of their experience. This suggests that the
absence of mirrors was fundamental to their ability to experience their body in an embodied way.
Second, the absence of mirrors prompted thoughtful reflection on the way in which they
were engaging with their body. For example, during the focus group, Participant 1 said that if
there had been mirrors in the classes:
I think I’d come away [from the external view] very negative because you never
measure up. Like I’d pick the person in the class who looks the best in the pose
[Participant 2: Right, right] and be like ‘I can’t do that one either.’
Her comment suggests that, regardless of the point of comparison, these upward comparisons,
like those in which they engaged outside of the classes, would have been undermining. Her
comment demonstrates her awareness of the inevitability of body shame because she was
relating to her body in this objectified way.
Third, building on their awareness of self-surveillance as undermining, the absence of
mirrors helped them to see that they did not have to engage with their body in an objectifying
way. For example, Participant 3 shared that it was the absence of mirrors while practicing yoga
that prompted her awareness that, contrary to her previous beliefs, appearance monitoring while
exercising was not required. She said:
When I’m doing yoga and I don’t see myself in the mirror, it’s like I get the idea
like you can workout, you can have some activities, and it’s not necessarily your
job to look up and look at your body when you are doing something fun like
working out.
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By rejecting the edict that she should prioritize her appearance, she opened her experience of her
body in a way that supported a joyful engagement, and I interpreted her comment as a first step
towards positive embodiment.
The experiential learning provided by the absence of mirrors may be particularly
important for this population. This point was discussed by Participant 3 during the focus group,
and Participants 1 and 2 identified her comments as resonating with them. She expressed
gratitude that there were no mirrors present and identified that for people who are not concerned
about their body or its appearance, mirrors might be used to support the practice (“[…] so when
he or she looks at the mirror, they only thinks like if I am doing the pose right or not.”), but for
her, as someone with body image concerns (“with all those, you know, questions about my body
and everything”), if mirrors were present, she would be solely focused on critiquing her body (“I
would be concerned with just only looking at my thighs, my legs and how my stomach is in the
mirror”). Her comment reflects how engrained self-objectification was for her and alludes to the
belief that being “healthy” or “normal,” as she termed it, means not being as absorbed in her
appearance. For those with eating disorders, as she suggested, the ability to disengage from the
objectified body would not have been feasible if mirrors had been present, and it was only
through their absence that she was able to experience her body differently.
Fourth, the removal of mirrors encouraged participants’ attention to the internal
experience of the body which was identified as a positive aspect of the practice. For example,
Participant 4 shared in the Time 2 survey: “I appreciate the inner focus rather than the outward
appearance (i.e., no mirrors) as it forces me into my body which is something I usually avoid
doing.” This attention to the internal experience of the body was important because it resulted in
a shift in participants’ relationship with their body. For example, Participant 7 shared at Time 3:
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[…] you guys covered the mirrors and stuff where we’re really focusing on what
our body can and cannot do. And like listening to the body as opposed to seeing
what it looks like. So, I think that kind of translated to my mindset as well outside
of the classes.
Her comment suggests that the removal of mirrors cultivated a more general attentiveness to and
valuing of the lived experience of the body, which are key components of embodiment.
Importantly, as Participant 7 highlighted, this change in mindset which started as a result of the
practice, generalized to participants’ experiences off the mat as well.
Lastly, participants described how because there were no mirrors, rather than engage with
the objectified image of their body, they relied on their felt sense of their body when engaging in
the practice. This lived experience of the body during the yoga practice was described as
fundamentally more positive and characterized by pride. Participant 1 contrasted the experience
she would have had in the class if there had been mirrors, with her experience in the classes as
they were - without mirrors. She said,
Because not seeing yourself at all and not really being able to see other people to
compare myself to; I was purely going on how I felt in the pose, or any
adjustments that were made. So, it was always positive. In my mind, I was
probably like further into the pose than I thought that I really was. But that’s okay,
I felt like I was really successful.
Other participants shared similar reflections. Namely that by practicing without mirrors, they
came to rely entirely on their felt sense of their success in the practice and in turn felt more
positively about their body. Thus, the removal of mirrors facilitated a shift in attention which
entrained experiences of pride directly linked to being present in their body. Experiencing their
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body in this way in turn supported broader shifts in how they evaluated their body and defined
success.
Of note, their pride in their body and their progress was not merely an artifact of the
removal of “negative” information. To succeed in the Ashtanga yoga practice requires intense
concentration on the internal experience and participants recognized that their ability to do so in
the presence of mirrors would have been difficult, if not impossible. Therefore, removing mirrors
prevented access to the objectified body and gave them the cognitive resources to attend to their
internal experiences. This in turn contributed to their success in the practice and the resulting
pride in their body and their progress.
Quality and Format of Teaching. Participants identified the following features of
Ashtanga yoga teaching as particularly helpful: the emphasis on breathing, pacing within and
between classes, the inclusion of modifications in teaching poses, and the use of hands-on
adjustments. Each of these specific elements are discussed in turn.
In Ashtanga yoga, each pose and movement is connected to a breath and gaze point. This
is designed to facilitate concentration on the present moment. Participants identified the
emphasis on the breath, including the regular use of cues to inhale and exhale, as a helpful
element of the practice. For example, in the Time 2 survey, Participant 4 wrote:
I like the use of breath and reminders to breathe moving from pose to pose
because I often hold my breath and tense up in my daily life so I find even just the
breathing to be a cleansing part of the practice.
For this participant, the reminders to breathe helped her to mindfully observe and release tension
that typically accumulated during the day without her conscious awareness. Some others
described it as an element of the class that helped to clear away other thoughts so that they could
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be “caught up in the yoga.” Their comments suggest that the emphasis on their breath helped to
cultivate mindful attention and awareness and in turn embodiment via the effect on awareness of
internal sensations.
Pacing within and between classes was identified by participants as helpful. Classes were
paced so that participants had time to attend to internal cues about their alignment (e.g., “I loved
the slower pace so that I can focus on proper positioning/alignment,” Participant 1, Time 2
survey). During the focus group, Participants 1-3 discussed their experience of the Ashtanga
yoga classes compared to other classes they had attended. Participant 1 said: “Like even though
I’ve done the poses that at – like years ago. Like you go to a class, and they have a pace that they
follow and here I was like ‘oh that’s why I could never do that’.” She later added: “Like right off
the bat, I felt more successful in certain poses, and I was like ‘how come I could never do that
before?’ And then I thought, like it’s that we’ve slowed down.” Participants 2 and 3 identified
with this experience and shared that they too found that the pacing within the classes supported
their practice. These comments suggest that the slower pace within the classes, particularly when
learning new poses, supported experiences of success in the body.
As is typical of traditional Ashtanga yoga teaching, pacing between classes was adjusted
according to participants’ progression over time that is, new poses were taught only when
reasonable mastery of the previous poses was achieved. Given the complexity of the practice,
participants appreciated that they were given “small chunks to start with” and were taught a few
more poses each week. They identified that this helped to calm some of the previous
apprehension about their ability to do Ashtanga yoga. For example, at Time 3, Participant 2
described:
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[…] that kind of helped me to like overcome that fear that like, you know, ‘you’re
getting this whole practice all at once.’ But no, they really broke it down and you
only get certain poses that you’re doing. And each week like they gave you a few
more, right. So, I think that made it like easier to manage […]
This progressive introduction to poses of increasing difficulty was experienced as appropriate
challenge and something that helped them to see that they could do hard things (e.g., “I like how
we are challenged to try the poses,” Participant 1, Time 2 survey; “I like that we are encouraged
to challenge ourselves but also to work within our individual capabilities […],” Participant 4,
Time 2 survey). Their descriptions suggest that as expected, the classes helped to facilitate
building mastery and challenged perfectionism.
Participants also identified the use of modifications as highly beneficial. For example,
rather than telling participants to take a full lotus position, they were instructed to sit crosslegged. With each new pose, participants were taught a series of progressive approximations of
the pose, so that they could choose the level of modification appropriate for their flexibility and
strength. Participants, particularly those who attended classes on a regular basis, appreciated
these modifications and stated that they made the practice more accessible. For example, during
the Time 3 assessment, Participant 2 reflected:
[…] I knew it was like a tough type of yoga practice going into it (…) Like I
almost thought it was for like the elite, like the you know you have to be like a
yogi everyday like to actually do it. And I don’t think that’s true. Like you know,
with the modifications. But even like with some of the advanced poses that you
know, I surprised myself that I could even do. […] the instruction was really
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good, and the modifications were good initially and then they like progressed it
really well so that it just seemed to flow each class.
Importantly, participants did not view use of these modifications as a sign of weakness and their
use of modifications did not detract from their sense of pride in their progress. Indeed, comments
from each participant reflected a willingness to use the modifications as needed in service of
long-term progress and to minimize risk of injury. For example, in the Time 2 survey, Participant
1 wrote, “I feel accomplished as I can get into a pose with assistance or by modifying (for now).”
Other participants shared how instructions related to the use of modifications helped them to set
their expectations in the classes. For example, Participant 1 said at Time 3, “I think because of
the talks not expect like to jump through that. That’ll come someday, but I don’t care that I can’t
jump through right now at all. Like that’s not important.” Similarly, Participant 4 wrote in the
Time 2 survey that she appreciated the “emphasis that this work takes time and practice and we
do not have to get a pose or be good at it right away!” These comments suggest that instructions
related to modifications helped to pre-emptively temper any potential self-judgements that might
have arisen during the practice. Further, their progression through levels of modifications
became a part of their evolving definition of success.
The third element of the instruction that participants shared as being highly beneficial
was the use of hands-on adjustments. This is a core element of Ashtanga teaching and
participants noted that the availability of hands-on assistance helped them in two ways. First,
having instructors and assistants available to provide hands-on adjustments created a sense of
safety in the practice (e.g., “We didn’t have the mirror, but we had some good trainers that – they
were keeping us in a good situation,” Participant 3, Time 3 assessment; “it was nice to know I
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was being taught how to do the poses properly so I wasn’t being hurt” Participant 1, Time 3
assessment).
Second, hands-on adjustments provided support to help to build interoceptive awareness
by helping participants to learn to the internal sensations associated with the correct alignment of
a pose. For example, during the Time 3 assessment, Participant 1 shared, “Even you know, being
adjusted and like one of you moving on after the adjustment, I was trying really hard to think
about ‘okay, this is the alignment my chest needs to be in for the next time I do it.’” Participant 2
shared a similar experience during her Time 3 assessment:
I think the hands-on piece, like kind of showing you how to do the move like with
the right posture. And the corrections too (…) yeah. And then like it almost helps
because then you can feel it in your body, so when they’re not there, you know
because they’re not always hands-on, yeah then you kind of know what it feels
like to do it. And it’s one thing when you see it, but then it’s another thing when
you try to do it.
These comments suggest that the hands-on adjustments combined with the absence of mirrors,
assisted participants in developing greater interoceptive awareness. Beyond the benefit of
reducing risk of injury, this element of the practice offered experiential learning necessary to
cultivate positive embodiment.
Yoga Philosophy & Spirituality-Based Elements. Participants in Study 2 noted that
they very much enjoyed the spiritual elements of the practice – namely the chanting and the talks
about the yamas and niyamas. For example, Participant 1 shared that she enjoyed the chanting
because it, “really takes you out of whatever space you come into the studio in. It really takes
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you out of that and prepares you for the practice” (Time 3). Other participants shared similar
experiences of the chanting as helping to orient themselves mentally to the practice.
The lessons about the yamas and niyamas prompted thoughtful reflection both on and off
the mat. For example, on the mat, Participant 3 described how the yamas and niyamas
“connected the physical and spiritual training,” and said that when she was practicing yoga, she
thought about how yoga was helpful for her both her body and mind (“And it made me think
when I was doing those yoga gestures and yoga positions, I was also thinking how it can help my
mind not only my body,” Time 3 assessment).
Off the mat, participants described reflecting on the yamas and niyamas and how they
applied to them or how they wanted them to apply to their lives. For example, Participant 1 said:
I loved the talks (laughs) […] And just like I would find myself going back to my
class the next day, and just share the things that we were learning […] Or I’d
share them with my family. Or I’d think about them through the week and how
they applied to me, or how I wanted them to apply to me.
Participant 2 shared a similar experience of reflecting on the yamas and niyamas between
classes. She said, “It’s one thing when she says it in the class, but like to actually practice it,
right, and to try to think about those things throughout your day, like how it affects your life,”
Time 3. These comments show how the spiritual and/or philosophical aspects of the practice
cultivated mindful reflection on the ways in which they were engaging with themselves and with
those in their lives. In turn, it supported efforts to enact positive changes in each of these areas to
support values-based living.
At Time 3 participants shared specific yamas and niyamas that had resonated with them.
For example, Participant 1 discussed how the talk about satya (truthfulness) had prompted her to
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recognize that her standards were not reasonable for anyone. Participant 2 also identified satya as
helpful. She described it as helping her to recognize that she was not being honest with herself in
her romantic relationship (“And I had talked about the relationship that I was in and like there
were some trust issues there, but I also wasn’t being true to myself either like during the
relationship”). Participants 1 and 3 also talked about messages related to santosha (contentment)
and aparigraha (non-possessiveness). Both connected this to the need to relax their personal
standards and their shift toward celebrating progress over perfection.
Discussion
As in Study 1, the purpose of Study 2 was to test the effectiveness of an 8-week Ashtanga
yoga intervention for disordered eating and body image concerns. Unlike in Study 1, a diagnosis
of an eating disorder was not necessary, however, participants were required to have subclinical
levels of eating pathology including significant body image disturbances and/or disordered
eating behaviours. Quantitative and qualitative data both demonstrate clear benefits of the
Ashtanga yoga intervention for the participants who completed the intervention. Consistent with
Hypothesis 1, data from the eating disorder assessments for each of the three completers shows
improvements in eating disordered behaviours such as binge eating, dietary restraint, fasting, and
purging. Additionally, RCIs and clinical cut-off scores show a general pattern of improvement
on measures of eating pathology (Hypothesis 1), embodiment and well-being (Hypothesis 2), and
general pathology (Hypothesis 3).
Consistent with these results, qualitative findings show that for participants, the most
impactful changes were improvements in embodiment and other indicators of well-being, such as
mindfulness. In fact, it was their experience of joy and empowerment in the body that prompted
their rejection of self-objectification and a new commitment to care for the body. Participants
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described feeling stronger and more successful and “loving” and “appreciating” their body for
their first time in their lives. A major contributor to these changes, identified by participants, was
their increased awareness that the objectified way in which they were relating to their body was
undermining. In turn, they consciously reclaimed their body, disengaged from selfobjectification, and redefined success such that the functional capacity of the body and
progressive improvements were prioritized over form and perfection. That is, they valued the
body for its abilities rather than its appearance and approached it with kindness and compassion
associated with respect for its limits that was linked to reductions in perfectionism. Through
these changes, their body became a source of pride and power rather than something to control or
manipulate to satisfy the gaze of the other. These descriptions of the experiences and outcomes
of the intervention closely mirror definitions of embodiment and positive body image laid out by
Piran (2019), Cook-Cottone (2019), Menzel and Levine (2011), and Tylka and colleagues
(Alleva et al., 2017; Calogero et al., 2019; Tylka & Wood-Barcalow, 2015b).
Combined, these findings are consistent with existing quantitative (e.g., Ariel-Donges et
al., 2019; Brennan et al., 2020; Karlsen et al., 2018; Pacanowski et al., 2020) and qualitative
(e.g., Dittmann & Freedman, 2009; McIver, McGartland, et al., 2009; Neumark-Sztainer et al.,
2018) research examining the benefits of yoga for embodiment and eating pathology. These
results also provide support for the arguments that promoting wellness may be more important
than aiming for the reduction of pathology (e.g., Piran & Neumark-Sztainer, 2020; Tylka &
Wood-Barcalow, 2015b), as increasing embodiment would naturally disrupt self-objectification
processes, thus disrupting the cycle of eating pathology (e.g., Menzel & Levine, 2011). Further,
qualitative findings provide support for Cox and Tylka's (2020) proposed model for how yoga
cultivates embodiment. Specifically, they suggest that during the physical practice, yoga
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practitioners experience embodiment, which over time cultivates more stable characteristics of
positive embodiment. Elements of both embodying experiences and the characteristics built from
those experiences described by Cox and Tylka (2020) mirror those described by participants in
this study, including reduced self-objectification, and increased mindfulness, self-compassion,
body acceptance, perceived competence, and joyful immersion and flow. Cox and Tylka (2020)
suggest that embodiment in turn entrains engagement in “embodying practices” (p. 3), such as
mindful self-care, intuitive eating, and attuned exercise. Participants’ feedback highlights the
value of the experiential learning through the classes and suggest that cognitive interventions
may not have cultivated the same level of appreciation nor commitment to caring for the body
that they gained through the Ashtanga yoga practice.
The Role of Ashtanga Yoga
Participants saw the intervention as a uniquely positive yoga experience. They attributed
this and the benefits they observed to a combination of characteristics of Ashtanga yoga.
Specifically, consistent with expectations regarding the ways in which Ashtanga yoga would be
beneficial for this population, participants identified the following elements as particularly
helpful: the absence of mirrors, pacing within and between classes, the use of modifications and
hands-on instructions, and the inclusion of the teaching of yoga philosophy. Although some of
these are found in other forms of yoga, the combination of these features is unique to Ashtanga
yoga.
Absence of Mirrors as Disrupting Self-Objectification and Promoting Interoceptive Awareness
Consistent with existing research findings (Frayeh & Lewis, 2018), the absence of
mirrors proved to be highly beneficial. Participants attributed this to disrupted appearance
comparisons and self-surveillance. These behaviours can be understood as consequences of self-
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objectification and are associated with lower body satisfaction (Fredrickson & Roberts, 1997).
Participants described how without mirrors, they could not observe their appearance or compare
it with that of others and shared that it made them feel better about their body overall. Thus,
consistent with expectations, the present findings highlight that the absence of mirrors
interrupted self-objectification – a key process by which eating pathology develops and is
maintained.
The absence of mirrors also encouraged participants to be more present in their body.
This is important because, without mirrors, progress in the practice depends on attention to
internal cues related to the position of the body, which means that it requires interoceptive
awareness. Interoceptive awareness is the ability to notice and label internal experiences,
including emotional experiences and physiological sensations, such as hunger and satiety. As
noted, those with eating disorders have deficits in interoceptive awareness which are posited to
contribute to disordered eating symptoms (Steiger et al., 2015). Moreover, the presence of
mirrors results in limited cognitive-perceptual resources available to attend to other tasks and
aspects of one’s experience (Fredrickson & Roberts, 1998). Consistent with this, participants
stated that if mirrors had been present during the classes, their attention would be solely focused
on their appearance. Thus, the removal of mirrors appears to have released cognitive-perceptual
resources so that participants could attend to their internal experience. Though none of the
participants specifically described improvements in interoceptive awareness during the
interviews, their comments reflected the awareness that attention to their internal experiences
was necessary to do the actual physical practice. Moreover, all three completers in Study 2
reported clinically significant improvements on the Interoceptive Awareness subscale of the
EDI-2, and for two of them, this improvement was reliable. Thus, the practice afforded them the
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opportunity to develop interoceptive awareness by creating a space in which they were
encouraged to attend to internal cues and by maximizing cognitive-perceptual resources
available to attend to these cues.
The Role of Traditional Ashtanga Teaching
As discussed, several aspects of the way the yoga classes were taught were identified as
helpful by participants. Again, some of these features are not specific to Ashtanga yoga,
participants identified that it was the combination of these features, which is specific to Ashtanga
yoga, that contributed to the changes that they observed.
Cultivating Embodiment. As expected, the coordination of breath, gaze point, and
poses, unique to Ashtanga yoga and referred to as the Tristana, provided a foundation for
participants to achieve a state of flow by cultivating intense concentration on the present
moment. Instructors reminded participants to be present in their body and the removal of mirrors
further forced their attention internally. The pacing of the classes allowed participants the time to
attend to their internal experience and the use of hands-on adjustments helped participants to
know the feeling of being in the pose correctly. Indeed, participants all described trying to use
adjustments in this way. Because internal presence is essential to progress in the practice, it
follows that this experiential learning and attention to internal cues would have enabled
participants’ experience of being present in the body. Further, the progressive teaching of poses,
both in number and level of modification, helped participants to remain engaged and proceed in
the practice by ensuring that it felt difficult but possible. This would have further reinforced their
willingness and interest in attending to their internal experiences. Taken together, this
demonstrates that the unique combination of features associated with Ashtanga yoga teaching
provided the exact conditions in which participants could achieve a state of flow and pride in the
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body, thus supporting embodiment (Cox & Tylka, 2020; Menzel & Levine, 2011; Perey & CookCottone, 2020).
In addition to supporting success in the practice, hands-on adjustments were described by
participants as something that provided them with a sense of safety, in that they knew that
instructors were there to assist and adjust their posture to prevent injuries. A key component of
positive embodiment is the experience of trust and safety in the body (Piran, 2001; 2002; Piran et
al., 2002). In a population with interoceptive deficits and high self-objectification, this trust in
the body is likely very low or absent because the lived experience of the body remains distant
and unfamiliar. Calogero et al. (2019) contend that exercise is not automatically embodying and
that a sense of safety and security is essential for exercise to promote embodiment via increased
attunement. These authors suggest that satisfying the foundational requirement of safety allows
mindful attention to the experience of exercise rather than a focus on self-judgements and
appearance-comparisons. Thus, by including hands-on adjustments, the practice was structured
to provide the safety necessary for participants to engage in exercise in a way that facilitated
embodiment.
Supporting Increased Mindfulness: Observing. Participants reported increased
mindfulness as measured by the MAAS and described improvements in several specific elements
of mindfulness as delineated by Baer et al. (2006, 2008). Specifically, Baer et al. describe five
facets of mindfulness: observing, describing, non-judgement, non-reactivity, and acting with
awareness. The results of studies using the Five-Facet Mindfulness Questionnaire (FFMQ) have
shown that although for experienced meditators the observing subscale, along with the four other
subscales, is positively associated with indices of psychological well-being, this is not the case
for inexperienced meditators. For the latter, the observing subscale either is uncorrelated or is
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negatively correlated with these indices (Baer et al., 2008; Rudkin et al., 2018). Thus, it was
surprising that participants in this study, whose pre-intervention scores on the MAAS did not
suggest that they were experienced meditators, repeatedly described increased observing as
contributing to improvements in a variety of areas including perfectionism. A variety of
explanations for the inconsistent results yielded by the Observing scale have been proposed
which generally highlight the importance of combining observing with other mindfulness skills
(Baer et al., 2008; Desrosiers et al., 2014; Neale-Lorello & Haaga, 2015). For example, Baer et
al. (2008) suggest that inexperienced meditators lack the complementary skills of nonjudgement, non-reactivity, and describing; and may therefore engage in a ruminative observing
of self-judgements. Consistent with this explanation, Desrosiers et al. (2014) found that nonreactivity moderated the indirect effects of observing on depressive symptoms in a clinical
sample via use of emotion regulation strategies. Specifically, for those high in non-reactivity,
observing was negatively correlated with depressive symptoms, rumination, and worry and
positively correlated with positive reappraisal. When non-reactivity was low, observing was
either unrelated to these outcomes or these correlations were reversed. The findings from the
present study suggest that consistent with these explanations, participants developed the
necessary complementary mindfulness skills to allow observing to entrain positive results rather
than creating distress. Participants’ comments suggest that this is in large part because of the
quality of instructions provided during the Ashtanga yoga classes. Specifically, as is typical in
standard Ashtanga yoga teaching, instructors regularly encouraged attention to internal
experiences (observing) and acceptance of limits within the practice (non-judgement) and
explained that attempts to ignore limits would increase risk of injury (non-reactivity). Though
they were aware of self-judgements and their discomfort during the classes, their ability to
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observe their experiences non-judgementally enabled them to respond in a more compassionate
manner to the object of their observation. For example, viewing limits and the use of
modifications as a necessary part of the process and responding to their body with kindness.
Challenging Perfectionism. Traditional Ashtanga teaching involves the use of
modifications as progressive approximations of the final version of poses. This means that the
practice inherently cultivates tolerance for imperfection: none of the Ashtanga poses or their
transitions can be executed perfectly immediately, all of them require practice through
progressive approximation. In this study, participants explicitly reflected on how the use of
modifications and how engaging in progressive mastery alleviated their pursuit of perfection.
This is important because of the demonstrated link between perfectionism and eating pathology
(e.g., Ferrier-Auerbach & Martens, 2009; Fitzgerald et al., 2021). For example, in a recent
longitudinal study, baseline perfectionism was shown to predict drive for thinness at 10- and 30year follow-up (Fitzgerald et al., 2021). Cross-sectional data also shows that perfectionism is
associated with greater eating pathology and that this association is strengthened by increased
perceived incompetence (Ferrier-Auerbach & Martens, 2009). Perfectionism also is associated
with depression (Noble et al., 2014) and anxiety (Burgess & DiBartolo, 2016). Ashtanga’s
inherent progressive achievement of competence and mastery appears to have facilitated
reductions in perfectionism, which may in turn support both general and eating disorder specific
improvements in pathology.
Teaching of Yoga Philosophy
The emphasis on yoga philosophy, which often is absent from other practices commonly
offered in community settings, proved to be very beneficial. In fact, participants referenced
specific discussions of yamas and niyamas when talking about changes that they had observed in
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themselves over the course of the study. That is, participants attributed the positive changes, such
as reduced perfectionism and increased mindfulness, partly to the lessons taught at the beginning
of the classes.
When teaching the yamas and niyamas instructors shared personal stories and/or other
examples to demonstrate how they could be practiced off the mat. Importantly, specific eating
disorder attitudes and behaviours were never mentioned in these talks. Instead, the instructor tied
the lessons to their own experiences and how they came to understand the yamas and niyamas.
For example, when teaching saucha (cleanliness of mind and body), the instructor shared how
she practiced this niyama when feeling envy toward others’ skills and accomplishments both on
and off the mat, which would lead her to devalue others’ accomplishment to feel better about her
failure to achieve same. Specifically, practicing this niyama helped her recognised the “impurity”
of her thoughts and how they agitated her mind and it prompted her to make a conscious choice
of changing this thought for admiration for others’ accomplishments. Participants reported
consistently reflecting on these stories between classes and trying to apply the elements of yoga
philosophy to their lives. Thus, these examples helped to make more concrete constructs that can
otherwise be quite abstract and helped to model for participants how they might be applied on
and off the mat.
In this study, we made the explicit choice to not discuss body image or eating at any point
during the intervention to allow testing of whether the Ashtanga intervention by itself could
promote embodiment and improvements in eating pathology and associated features. This is
divergent from other studies of yoga for disordered eating in which discussions of body image
and eating disorder symptoms often are incorporated (e.g., Diers et al., 2020). Given that those
with eating disorders tend to be highly treatment resistant (Haller, 1992; Halmi, 2013), it is
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possible that omitting direct references to appearance and/or eating concerns made the lessons
associated with each yama and niyama less threatening. That is, not referencing appearance or
eating may have put less pressure on participants to change their eating disorder attitudes.
Moreover, as discussed, the lessons associated with at least some of the yamas and niyamas are
closely related to features that are commonly observed in those with eating disorders and that
may be related to the development and maintenance of eating pathology. For example,
perfectionism is commonly observed in those with eating disorders (Steiger et al., 2015; Stice,
2002). As discussed, several participants shared how the talks at the beginning of the classes
helped them to become more aware of their perfectionistic standards. Thus, rather than directly
target eating disorder attitudes and behaviours, the teaching of the yamas and niyamas helped to
address factors associated with the development and maintenance of eating pathology.
Taken together this evidence suggests that, for those with eating disorders, the specific
combination of the elements that characterise the traditional teaching of Ashtanga yoga may
offer unique benefits compared to other forms of yoga. Participants comments highlighted that
consistent with expectations, features of the Ashtanga yoga classes supported improvements in
several characteristics associated with eating pathology such as perfectionism and selfobjectification, as well as those associated with embodiment and well-being such as mindfulness
and self-esteem. Nevertheless, the degree to which each of these elements are necessary and/or
sufficient to produce these effects remains unknown. Thus, it is possible that incorporating at
least some of these elements into other forms of yoga would produce similarly positive effects.
For example, mirrors could be removed from studios and yamas and niyamas could be taught.
Instructors also could offer hands-on adjustments; however, these are not practical for all types
of yoga (e.g., Bikram, power yoga). It also may be that the combination of the elements that are
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unique to Ashtanga, including the coordination of breath, poses, and gaze, is optimal for those
with eating disorders. This is an important avenue for future research.
Considerations for Implementation in Patients with AN
Data from Participant 4 provides guidance regarding implementation in those with severe
AN. Participant 4 was eager to participate in the study and reported practicing between classes,
but the Ashtanga yoga intervention independent of any other form of treatment was insufficient
to help manage her more acute symptoms, namely her dietary restriction and associated weight
loss. She showed some early improvement during the first few weeks of the classes, however,
despite reporting an increase in her food intake, she began to lose weight. This is not uncommon
in those with AN and often is a consequence of hypermetabolism secondary to refeeding
syndrome (Marzola et al., 2013). Briefly, when patients with AN engage in prolonged periods of
restriction, their metabolism slows down. However, upon increasing nutritional intake,
metabolism markedly increases. This occurs because in addition to basic caloric needs related to
resting energy expenditure, energy is needed to repair damage caused by the restriction (e.g.,
restoring cardiac muscles, repairing liver and intestinal damage). Thus, it is not uncommon for
patients with AN to have caloric needs that are notably higher than in those without AN. Indeed,
Gentile et al. (2010) reported that patients with AN required 3500 to 7000 kCal per day to
support weight restoration. Thus, although Participant 4 increased her intake, without the support
of a treatment team, including a dietitian, she was not able to increase her intake enough to
compensate for the increase in her nutritional needs. Nevertheless, her qualitative data suggests
shifts in her experience of her body similar to those who completed the study. As discussed, she
reported feeling good in her body and valuing her increased strength, both of which surprised
her, and she was disappointed to be withdrawn from the study. Further, during the Time 2
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assessment and interview, she reflected that it had been helpful practicing with other people who
shared similar difficulties with eating and body image. She added that it would have been
particularly helpful to have had more opportunities to reflect, as a group, on the changes they
were observing in themselves both on and off the mat as a result of the practice. This suggests
that the intervention may have been more effective for her had it been integrated within more
intensive programming, such as a day patient or inpatient setting, and/or had her weight and
dietary intake been more stable. Additional clinical implications and recommendations, based on
the combined results of both studies, also are reviewed in the “General Discussion” chapter.
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GENERAL DISCUSSION

Eating disorder treatments, even when successful at reducing disordered eating, are
associated with relapse rates between 30% and 70% (Fairburn et al., 2000; Herzog et al., 1999;
Khalsa et al., 2017). Positive body image and embodiment researchers suggest that this is
because treatments often focus on reducing disordered eating and increasing tolerance of the
body, without truly improving relatedness with the body (Augustus-Horvath & Tylka, 2011;
Tylka, 2006; Tylka & Wood-Barcalow, 2015b). Consistent with this argument, existing research
demonstrates that body dissatisfaction is associated with greater risk of relapse after successful
eating disorder treatment (Keel et al., 1987). Objectification theory (Fredrickson & Roberts,
1997) and models of embodiment (e.g., Cook-Cottone, 2019; Menzel & Levine, 2011; Piran,
2001; 2002; Piran et al., 2002) highlight the role of exercise in improving body image and eating
pathology. Though the language is somewhat different between these models, all suggest that it
is the disconnection between mind and body that fuels body dissatisfaction and eating pathology,
and that physical activity can restore the connection with the body. A small but growing body of
research suggests that yoga may be an effective addition to the treatment of eating disorders
(Borden & Cook-Cottone, 2020; Perey & Cook-Cottone, 2020), however, as with other treatment
research, these studies have emphasized the reduction of eating pathology with little to no
attention to indicators of well-being. Thus, the overarching purpose of the present studies was to
expand upon this literature by investigating an 8-week Ashtanga yoga intervention for women
with disordered eating. This specific form of yoga was expected to be especially effective to treat
disordered eating because of its combination of features that, theoretically, should promote
embodiment and interfere with self-objectification. In contrast to existing studies of yoga for
disordered eating, indicators of well-being were considered equally important outcome variables
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as were indicators of eating pathology. In addition, features associated with eating disorders,
such as depression, anxiety, and perfectionism, were investigated to better understand the more
global effects of this intervention with this population. Importantly, this yoga intervention was
delivered in the absence of any reference to eating or appearance to allow for a focused test of
the effectiveness of Ashtanga yoga for disordered eating. Combined, these two studies were
designed as initial effectiveness studies, however, feedback from participants offered valuable
insight into participants’ experiences of the intervention and various elements of feasibility for
implementation in this population.
Summary of Results
Results from Study 1 suggested that the intervention was not effective in this single
participant and did not result in any reliable or significant changes, either positive or negative.
Thus, none of the hypotheses were supported. In contrast to these results, findings from Study 2
presented a notably different picture. Although the sample size was again small, results showed
broad improvements in indicators of pathology and well-being. Results from quantitative data
from eating disorder assessments and questionnaires, generally supported all three hypotheses.
That is, participants reported reduced eating pathology (Hypothesis 1), increased embodiment
and well-being (Hypothesis 2), and improved general mental health (Hypothesis 3). Consistent
with quantitative data, qualitative data from Study 2 documented increased embodiment and
specific elements of the yoga practice and philosophy that contributed to this improvement.
Clinical Implications and Considerations
Combined, the results of the quantitative and qualitative analyses demonstrate that
practicing Ashtanga yoga disrupted pathways associated with pathology while simultaneously
promoting wellness. As previously discussed, though some of the features identified by
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participants in Study 2 as being helpful are not specific to Ashtanga yoga, the combination of
these elements is unique to the practice and participants recognized this combination as
contributing to a uniquely positive yoga experience. Thus, Ashtanga yoga may offer a highly
effective means of enhancing the effectiveness of current treatments for eating disorders. The
results of these studies also highlighted three important considerations when offering Ashtanga
yoga as an intervention for eating disorders.
Practical Considerations and Recommendations for Implementation with Individuals with
Eating Disorders
Medically At-Risk Individuals
There are a number of medical complications associated with all eating disorders,
including cardiac dysfunctions, such as arrythmias and tachycardia; loss of bone density leading
to increased risk of bone fractures; electrolyte imbalances; and damage to the esophagus and
stomach associated with binging and/or purging (Rome & Ammerman, 2003). Thus, it is
necessary to consider the management of these risks when offering Ashtanga yoga, or any form
of exercise, as an intervention for this population. It is recommended that participants be
screened for medical risk and that approval for engagement in physical activity be obtained from
a physician prior to enrollment in Ashtanga yoga classes, if indicated based on screening. Risk
management may include regular medical monitoring for high-risk populations, including those
who are severely underweight and/or malnourished, misusing diuretics and laxatives, and/or
engaging in purging by self-induced vomiting.
Risks of medical complications are especially high for those with AN given their low
BMI. Although previous studies have shown that Ashtanga yoga does not result in weight loss in
non-clinical community samples (Jarry et al., 2017), this may not be the case for women with
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eating disorders. The results of Study 2 demonstrate that although Ashtanga yoga may
effectively mitigate the typical psychological difficulties of women with AN, such as depression
and low self-esteem, it is important to develop a plan for the management of health risks for
these women. Specifically, Participant 4 in Study 2 enjoyed the classes and was highly motivated
to take them, but she was unable to maintain her weight, in part due to problems with suspected
hypermetabolism secondary to refeeding syndrome, and she ultimately had to be withdrawn by
the experimenter. Participant 3 met diagnostic criteria for atypical AN, meaning that despite
reported recent weight loss she was not at a significantly low BMI and therefore did not meet
criterion A but met all other diagnostic criteria for a diagnosis of AN. Over the course of the
study, she gained weight, largely due to side-effects of a medication, and importantly was not
distraught about the weight gain and reported significant improvements on all indicators of
eating pathology as well as improvements on indicators of well-being and embodiment. This
suggests that the intervention is appropriate for those with AN, however, without adequate
medical and dietetic support, the intervention may not be suitable for individuals if they are
significantly underweight and/or actively trying to increase their weight.
Existing research suggests that yoga interventions may enhance the effectiveness of
medical and dietetic treatments. Specifically, Carei et al. (2010) found that those who received a
yoga intervention in addition to standard treatment, consisting of weekly medical and dietetic
appointments, reported greater improvements in eating pathology both post-treatment and 6months post-treatment than did those who received the standard treatment only. Thus, providing
yoga as an additional intervention enhanced the effectiveness of medical and dietetic
interventions. This may be particularly important for those diagnosed with AN and those who are
severely malnourished, because of the risks associated with malnutrition when practicing
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Ashtanga yoga and the potential for hypermetabolism when re-feeding. Specifically, offering
Ashtanga concurrently with medical and dietetic support would mitigate risks associated with
engaging in this practice while being underweight and/or malnourished and may augment the
effectiveness of medical and dietetic interventions.
Weight-Based Considerations
Being overweight or obese is not prohibitive to engagement in Ashtanga yoga. However,
participants with BMIs in the overweight or obese range reported increased awareness of their
weight and associated limitations during the yoga classes. These experiences would have been
especially aversive in this population given their body image and eating concerns and may have
contributed to some participants’ withdrawal from the study.
Findings from previous studies show that individuals with eating disorders tend to be
high in harm avoidance (e.g., Cassin & von Ranson, 2005). This means that they tend to be
highly sensitive and reactive to unpleasant stimuli, including experiences of emotional or
physical pain, and tend to inhibit behaviours that are expected to result in either punishment or
frustration associated with the absence of an expected reward (Cloninger, 1994; Cloninger et al.,
1993). Other stimuli or experiences that would be avoided are those that challenge the sense of
self, such as feeling ineffective in a situation that was not expected to be significantly
challenging. Given that Ashtanga yoga is technically complex and physically demanding,
women with eating disorders who are overweight may be more likely to withdraw due to high
harm avoidance.
Additionally, on a more general sociocultural level, the potential impact of weight stigma
must be considered. As discussed, media portrayals of the woman who does yoga show a thin,
lean, flexible, able-bodied woman, clad in form-fitting clothing (Webb et al., 2017). Though
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Ashtanga is suitable for individuals of all body sizes, it is important to acknowledge the reality
that, in many ways, the practice is easier for individuals who are thinner. For example, even for
highly flexible individuals, forward bends or “folds” are easier if you have minimal abdominal
weight. This is true for many forms of yoga and does not mean that the practice is therefore
accessible only to thin-bodied individuals. In Ashtanga yoga, strength is emphasized as much as
flexibility and both require time and patience to develop, regardless of body size. Nonetheless,
this does not negate the practical limitations associated with engaging in the practice for those
with a larger body.
At several points prior to the first class, participants were reminded by the PI that the
instructors had taught women of various body sizes and that body size might present challenges
for them but would not impede their ability to progress in the practice. Participants also were told
that they would be offered modifications for use as needed. Participant 5’s withdrawal due to
body shame, suggests that the efforts to offer reassurance were not always successful in helping
to manage weight-related distress arising during the practice. This is consistent with feedback
from the participant in Study 1. Of note, both assistants and one of the two teachers in these
studies were thin. It is possible that our efforts to encourage some participants were received by
these participants as dismissive of their reality. That is, these individuals may have interpreted
encouragement as, at best naïve, and at worst, communicating that their struggles were due to a
lack of effort. In either case, their experience of challenges due to their weight may have
reinforced internalized weight stigma.
It may be beneficial to increase contact with participants between classes, particularly
early in the intervention, which is when most participants in both studies withdrew. This
additional contact may offer the opportunity to offer reassurance and discuss with participants
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how they might modify their practice to ensure it remains accessible, regardless of their size.
Another option is to incorporate time to process experiences post-class. This has been done in
some interventions, albeit with a more explicit focus on processing body image specific
experiences of the classes (e.g., Diers et al., 2020), which was explicitly avoided in the current
studies. Ideally, regardless of whether through increased contact individually or through group
discussion, these conversations would act as a consultation to the participants so that
modifications could be offered based on their individual needs and experiences. The apparent
contradiction in feedback from the Study 1 participant regarding modifications, may reflect a
sense of frustration associated with her challenges that was not met with the type of support she
needed. That is, modifications may have supported her in some ways, but also highlighted for her
that her body was different and did not fit with what was “expected.” The need for additional
modifications and other means of increasing perceived inclusivity, in line with the Health at
Every Size model, is an area for further research.
Physical Fitness and Level of Difficulty
Ashtanga yoga is more physically demanding than other forms of yoga (e.g., Hatha, slow
flow) and several participants shared that this had been their experience. Although most
participants in Study 2 reflected that the pacing was appropriate and contributed to a sense of
progressive mastery, not all participants found the pace to be sustainable and three found it
difficult to keep up in classes, two of which withdrew from the study citing age-related physical
limitations or emotional difficulties, namely feeling ashamed of perceived lack of progress
associated with their participation. However, these individuals either missed numerous classes
and/or did not practice between classes. Similarly, in Study 1, the participant did not practice at
home and cancelled four of the classes, which may have contributed to her perceived lack of
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progress in the practice. It is possible that for these individuals, the difficulty experienced during
classes discouraged regular engagement in the practice at home and in the classes, thus
compounding their difficulties. In the context of a structured group classes, it would be difficult
for instructors to repeat material each class to help those who missed classes to learn the missed
material. Moreover, though participants found it to be a challenging practice, it was not
necessarily viewed as insurmountable. For example, as noted, Participant 7 described it as
challenging, but a “good challenge” and identified noticing her improvement despite her limited
attendance.
Difficulties in the classes may have triggered shame for some participants, particularly
those who were self-conscious about their weight and/or perceived physical inability. In turn,
high harm avoidance and/or shame associated with internalized weight stigma may have
prompted withdrawal and/or limited adherence to the intervention to minimize ongoing
activation of unpleasant emotional experiences. Nonetheless, given qualitative feedback
regarding the difficulties of the classes, it would be useful to consider modifications to help
participants remain appropriately challenged without triggering harm avoidance tendencies until
participants develop enough sense of mastery. It similarly would be helpful in future research to
include a means of assessing perceived difficulty, desire to withdraw, and perceived benefits of
the intervention to assess the degree to which difficulty and perceived benefit may relate to
attrition and adherence.
Adapting the difficulty of the classes may involve pre-emptively planning means of
adjusting the classes. For example, although it would be a departure from the traditional practice,
the number of sun salutation As and Bs completed at the beginning of each class could be
reduced in earlier classes and gradually increased over the course of the study as participants’
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strength and sense of mastery increases. This was suggested by the participant in Study 1 who
noted that she found this part of the practice especially difficult. Such modifications would be
consistent with the principles of Health at Every Size (Rice & Collins, 2020). Further, using
modifications such as these might offer opportunities to develop the necessary cardiovascular
endurance and strength to sustain the practice without creating an experience that is aversive to
this population. In turn, this may promote ongoing engagement in the physical practice, thereby
facilitating improvements in symptom engagement and embodiment.
Group Classes are Preferable to Individual Classes
Feedback from participants in both studies suggest that Ashtanga yoga should be offered
in a group format rather than individually. This suggestion parallels findings from psychotherapy
outcome research. This literature shows that for eating disorders, group therapy is equally, if not
more, effective than is individual psychotherapy and that group dynamics contribute to the
effectiveness of group therapy (Obeid et al., 2018; Tasca & Bone, 2007). For example, Obeid et
al. (2018) found that improvements in alliance between group therapy members predicted
subsequent reductions in symptoms and urges to engage in symptoms, which in turn predicted
improvements in the alliance the following week. That is, the alliance between group members,
which is absent from individual therapy, was an important contributor to improvements.
Macnair-Semends et al. (2010) highlight “instillation of hope,” which refers to the degree to
which group therapy members believe that other members relate to their experiences, accept
them, and foster hope for their own prognosis. This feature contributes to a sense of universality
which parallels descriptions from Study 2 participants of feeling as though they were “in it
together” and of feeling comforted when other participants shared their successes and
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difficulties. As noted, the participant in Study 1 highlighted that this sense of community was
absent in the classes for her and contributed to her difficulties in the classes.
Anecdotal evidence shows that some clinicians offer yoga as part of individual eating
disorder treatment (e.g., Boudette, 2006; Neumark-Sztainer, 2014), however, there is only one
published study of the benefits of yoga in clinical populations in which participants were taught
individually (Carei et al., 2010). Results of this study showed a larger positive effect on eating
pathology in the yoga condition than in the treatment-as-usual condition. It is possible that other
forms of yoga are better suited to individual teaching than is Ashtanga, however, additional
research is needed to assess the relation between individual vs group classes, yoga style, and
efficacy within eating disorder treatment.
Recruitment and Retention Challenges
In both studies, recruitment and retention posed significant challenges, although these
were not out of the ordinary in eating disorder treatment. In Study 2, voluntary withdrawal was
40%, which is similar to rates of attrition observed in previous studies involving yoga
interventions for women with disorder eating and/or significant body image concerns (≤34%;
Brennan et al., 2020; Karlsen et al., 2018; McIver, O’Halloran, et al., 2009; Mitchell et al.,
2007). Further, outpatient intervention attrition rates for eating disorder populations are reported
to be as high as 74% (Fassino et al., 2009).
Regarding recruitment limitations specifically, in both studies, participants often either
did not give a reason for declining and/or did not respond to the PI after expressing interest
(51%, Study 1; 26%, Study 2) or cited scheduling conflicts (36%, Study 1; 41%, Study 2). It is
unclear how these results compare with other yoga intervention studies because data regarding
the proportion of participants who registered for the yoga intervention after expressing interest
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often are not reported. Nonetheless, when these data are reported, scheduling (e.g., Ariel-Donges
et al., 2019; Hall et al., 2016; Pacanowski et al., 2020; 14-83%) and non-responsiveness after
expressing interest (e.g., Ariel-Donges et al., 2019; Pacanowski et al., 2020; 45-50%) are
common reasons for non-registration. Though scheduling had been identified in Study 1 as a
barrier to registration, the time of the classes was not changed in Study 2 for several reasons,
including availability of studio space and instructors and consideration of student schedules
given the revised recruitment strategy. Additionally, participants were instructed to not eat
immediately before the classes and therefore scheduling the classes later in the day, which would
have been after standard dinner time, may have introduced additional challenges and
inadvertently reinforced dietary restraint and fasting behaviours.
Assuming that scheduling was the primary barrier to recruitment and retention in both
studies, one potential solution, used by some researchers (e.g., Brennan et al., 2020), is to offer
multiple dates and times at which the classes are offered and registering participants for a
specific day and time slot based on their availability. This may afford a larger sample size but
would require considerably more resources for the Ashtanga yoga intervention given that classes
were offered twice weekly, rather that once a week as in Brennan at al. (2020). Further, Brennan
et al. (2020) did not report data related to recruitment; thus, it is not clear whether offering some
flexibility in scheduling would have facilitated more successful recruitment. Indeed, findings
suggest that even when participants are allowed to attend any class at a local studio, scheduling
remains a barrier to participation (Hall et al., 2016).
Another potential reason for the relatively low registration in both studies was concerns
about having the “right” body for yoga (see “Discussion,” Chapter 3). One possible solution is to
pre-emptively provide participants with information about how Ashtanga yoga is accessible for
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all bodies by using recruitment materials portraying body-diverse individuals practicing
Ashtanga yoga. However, as discussed above, this may not address experiences of body shame
that may arise during the classes.
Limitations and Future Directions
Findings from Study 2 are highly encouraging and, combined with the findings from
Study 1, offer useful guidance regarding the potential benefits of Ashtanga yoga as an
intervention for those with eating disorders and how to implement this practice in this
population. These findings must be interpreted in light of limitations issued from the design and
methodology of Studies 1 and 2. The most prominent of these limitations is the sample size and
population. Specifically, the very small sample size of these studies inherently limits the
reliability of the statistical analyses and the generalizability of the findings. Moreover, it is
possible that self-selection effects contributed to the benefits of the intervention. Specifically, as
for all intervention studies, it is possible that those who remained in the study were those who
benefited. Individual characteristics, such as harm avoidance and BMI may have influenced
attrition and adherence. It would have been useful to gather additional data from those who
withdrew regarding their experiences of the classes, similar to the data gathered from those who
remained in the classes until Time 3. This was not done because a provision had not been
included in the consent form allowing for ongoing contact after a participant expressed a wish to
withdraw. Additional research is needed to assess the degree to which these individual
differences impacted attrition, adherence, and/or outcomes. These results demonstrate that for
those who completed the intervention, it was effective. Whether the intervention would have
been beneficial for those who withdrew had they continued with it, for example, with
encouragement from the PI, is unknown.
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Drawing on these limitations there are several areas for future research. First, it would be
helpful to compare the effectiveness of the intervention at various stages of treatment. For
example, comparing effectiveness of the intervention when offered concurrently with other
treatments and when offered after completion of medical and psychological therapies.
Second, it would be helpful to compare the effectiveness of the intervention across
symptom profiles and diagnostic categories. There many symptoms are shared between different
eating disorders, including body dissatisfaction, overvaluation of weight, shape, eating and their
control, disordered eating, and associated features such as perfectionism, interoceptive awareness
deficits, and low self-esteem (Cooper, 2017; Steiger et al., 2015; Stice, 2002). There also are
differences between diagnostic categories in personality (e.g., Cassin & von Ranson, 2005;
Farstad et al., 2016) and neurobiology (e.g., Mishra et al., 2017; Monteleone et al., 2017). For
example, those with AN tend to score lower on measures of novelty seeking and those with BN
tend to score higher on measure of impulsivity (Cassin & von Ranson, 2005; Farstad et al.,
2016). Commonalities in symptoms and related features underly the rationale for trans-diagnostic
treatments such as CBT-E (Fairburn, 2008) and the results of Study 2 demonstrate that the
Ashtanga yoga effectively targets common risk factors and promotes embodiment, which is
theorized to promote more lasting wellness (Tylka & Wood-Barcalow, 2015b). Nonetheless, it is
possible that differences in personality and/or neurobiology may impact the effectiveness and
acceptability of eating disorder interventions, including the Ashtanga yoga intervention. This
suggestion is consistent with Cox and Tylka’s (2020) proposed model for how yoga promotes
embodiment. Specifically, they argue that though yoga may be an embodying activity that can
promote more stable, trait-like embodiment and in turn attuned self-care, individual differences,
including those related to culture, personality, and life experiences, may explain why some
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individuals benefit less from yoga interventions. The results of Study 2 further suggest that the
practice may not be suitable for underweight patients and may interfere with weight restoration.
Thus, the benefits of the intervention may differ according to symptom profiles. Additional
research is needed to assess these questions. This research would require larger samples, with
diverse diagnoses, and at different stages of treatment.
Third, the effectiveness of the intervention should be investigated in a large and culturally
diverse sample. Considering that culture includes gender identity, sexual orientation, and race
(Sue et al., 1992), and the fact that individuals with disordered eating are culturally diverse (Pike
et al., 2014) it is important to consider how each of these, and other facets of cultural identity,
relate to the effectiveness of this intervention in those with disordered eating. The participants in
these studies identified as cis-gender females and only those identifying as female were eligible
to participate due to concerns about the presence of males increasing self-objectification.
Whether this would have been the case is untested. Further, sexual orientation was not assessed,
and the sample was too small to allow for comparisons based on self-identified race, though the
original sample in Study 2 was racially diverse. Nonetheless, individuals who are diagnosed with
eating disorders are culturally diverse and it is important to assess the effectiveness of this
intervention in equally diverse populations. This would facilitate a clearer understanding of who
benefits most from the intervention and whether those benefits differ based on cultural factors,
including gender identity, sexual orientation, and race.
Fourth, it is important to consider the role of alliance with the instructors and assistants in
the results obtained here. Specifically, it is possible that individual characteristics associated with
the instructors and/or assistants, including the PI, and their interactions with participants
contributed to the observed effects. As discussed, participants shared how the instructors’ stories
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when teaching the yamas and niyamas resonated with them. Participants also expressed liking
and appreciation for the instructors and assistants. Findings from psychotherapy literature, show
that the therapeutic alliance contributes to treatment outcomes (Baier et al., 2020) and drop-out
(Sharf et al., 2010), including in eating disorder populations (Graves et al., 2017). Therefore, it
would be important to replicate these findings with different instructors and assistants to better
understand the role of alliance and characteristics of instructors in the effects of the Ashtanga
yoga intervention.
Lastly, research is needed to further examine the components of the intervention
contributing to the observed benefits. For example, participants identified the absence of mirrors,
the chanting, and the brief lessons on the yamas and niyamas as helpful elements. It would be
useful to compare the effectiveness of the intervention with and without these elements. A
growing body of research documents the effectiveness of yoga interventions for those with
eating disorders and body image concerns, however, little attention has been paid to the
identification of whether and why certain forms of yoga may be more or less beneficial for this
population. Indeed, in most studies, a rationale for the type of yoga offered is not included (e.g.,
Ariel-Donges et al., 2019; Halliwell et al., 2019; Karlsen et al., 2018), and in some studies, the
type of yoga offered is not specified (see Cramer et al., 2016). Differences in characteristics of
yoga interventions may explain some of the variability in findings. By understanding the degree
to which different features of the Ashtanga yoga intervention contribute to the benefits observed,
a clearer understanding of why individuals with eating disorders benefit from yoga interventions,
and from Ashtanga yoga specifically, can be elucidated.
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Conclusions
Drawing on literature in which eating disorders are characterised as conditions of
disembodiment, the overarching purpose of these studies was to investigate Ashtanga yoga as an
intervention to promote embodiment and reduce eating pathology in women with eating
disorders. Several researchers have argued that to minimize risk of relapse after treatment,
interventions must aim to promote wellness, namely embodiment, beyond symptom reduction
(e.g., Tylka & Wood-Barcalow, 2015b). Thus, in these studies, the aim was to examine not only
whether the intervention reduced pathology, but also whether it promoted embodiment and
disrupted pathological processes believed to underly disordered eating, such as selfobjectification. The results of Study 1 highlighted several considerations for implementation of
the intervention in this population. The results of Study 2 highlight the potential benefits of
Ashtanga yoga as an adjunct to existing treatments for eating disorders. Participants reported
reduced eating disorder symptoms, such as binging, purging, and dietary restraint; and related
features, such as body dissatisfaction and maladaptive appearance investment. More importantly,
the results of Study 2 highlight the ways in which the practice may have interrupted key
processes related to the development and maintenance of disordered eating and promoted
appreciation of the body beyond tolerance of body dissatisfaction. Rather than promoting
positive body image through cognitive interventions, the Ashtanga yoga classes created the
opportunity for experiential learning. Qualitative data from Study 2 highlighted how participants
had come to learn a more positive way of being in their body that they had been unable to access
previously despite their awareness of messages associated with body positivity. That is,
Ashtanga yoga helped them to experience their body in a new, more positive, and loving way
that went beyond the evaluation of its appearance.
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APPENDICES
Appendix A: Diagnostic Criteria for DSM-5 Eating Disorders
Anorexia Nervosa (AN)
A. Restriction of energy intake relative to requirements leading to a significantly low body
weight in the context of age, sex, developmental trajectory, and physical health.
Significantly low weight is defined as a weight that is less than minimally normal or, for
children and adolescents, less than that minimally expected.
B. Intense fear of gaining weight or becoming fat, or persistent behavior that interferes with
weight gain, even though at a significantly low weight.
C. Disturbance in the way in which one's body weight or shape is experienced, undue
influence of body weight or shape on self-evaluation, or persistent lack of recognition of
the seriousness of the current low body weight.
Restricting type: During the last 3 months, the individual has not engaged in recurrent episodes
of binge eating or purging behaviour (i.e., self-induced vomiting or the mis-use of laxatives,
diuretics, or enemas). This subtype describes presentations in which weight loss is accomplished
primarily through dieting, fasting and/or excessive exercise.
Binge eating/purging type: During the last 3 months, the individual hasengaged in recurrent
episodes of binge eating or purging behaviour (i.e., self-induced vomiting or the mis-use of
laxatives, diuretics, or enemas).
Bulimia Nervosa (BN)
A. Recurrent episodes of binge eating characterized by BOTH of the following:
1. Eating in a discrete amount of time (within a 2 hour period)large amounts of food.
2. Sense of lack of control over eating during an episode.
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B. Recurrent inappropriate compensatory behavior in order to prevent weight gain
(purging).
C. The binge eating and compensatory behaviors both occur, on average, at least once a
week for three months.
D. Self-evaluation is unduly influenced by body shape and weight.
E. The disturbance does not occur exclusively during episodes of anorexia nervosa.
Binge Eating Disorder (BED)
A. Recurrent episodes of binge eating. An episode of binge eating is characterized by both
of the following:
1. eating, in a discrete period of time (for example, within any 2-hour period), an
amount of food that is definitely larger than most people would eat in a similar
period of time under similar circumstances
2. a sense of lack of control over eating during the episode (for example, a feeling
that one cannot stop eating or control what or how much one is eating)
B. The binge-eating episodes are associated with three (or more) of the following:
1. eating much more rapidly than normal
2. eating until feeling uncomfortably full
3. eating large amounts of food when not feeling physically hungry
4. eating alone because of feeling embarrassed by how much one is eating
5. feeling disgusted with oneself, depressed, or very guilty afterwards
C. Marked distress regarding binge eating is present.
D. The binge eating occurs, on average, at least once a week for three months.
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E. The binge eating is not associated with the recurrent use of inappropriate compensatory
behavior (for example, purging) and does not occur exclusively during the course
Anorexia Nervosa, Bulimia Nervosa, or Avoidant/Restrictive Food Intake Disorder.
Other Specified Feeding and Eating Disorder (OSFED)
Specify:
-

Atypical Anorexia Nervosa: All of the criteria for AN are met, except that despite
significant weight loss, the individual’s weight is within or above the normal range.

-

BN (of low frequency and/or limited duration): All of the criteria for BN are met, except
that the binge eating and inappropriate compensatory behaviours occur, on average, less
than once a week and/or for less than 3 months.

-

BED (of low frequency and/or limited duration): All of the criteria for BED are met,
except that the binge eating occur, on average, less than once a week and/or for less than
3 months.

-

Purging disorder: Recurrent purging behaviour to influence weight or shape (e.g., selfinduced vomiting or the mis-use of laxatives, diuretics, or other medications) in the
absence of binge eating.
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Appendix B: Originally Planned Analysis
The effect of the yoga intervention on each of the dependent variables would have been
assessed using a one-way three-level within-subjects ANOVA followed by pairwise comparisons
with a Bonferroni correction. If significant changes in BMI were observed, change in BMI would
have been tested as a covariate and included in analyses where appropriate. Further, separate
mixed two-way ANOVAs with diagnosis as the between-subjects variable and time as the
within-subjects variable would have been conducted if possible based on the distribution of
participants by diagnosis.
Main Analyses
To test the research hypotheses which predicted a main effect of Time on each of the
outcome variables, separate one-way three-level within-subjects ANOVAs would have been
conducted for each of the following dependent variables: EDI-2 Drive for Thinness, EDI-2
Bulimia, EDI-2 Body Dissatisfaction, ASI-R Self-Evaluative Salience, BAS-2, FAS, IES-2,
RSES, MAAS, EDI-2 Interoceptive Awareness, Self-Surveillance subscale of Objectified Body
Consciousness Scale, BDI-II, STAI-Y, and EDI-2 Perfectionism. In each analysis, Time, would
have had three levels (pre-, mid-, and post-) and would have been the within-subjects variable.
For omnibus ANOVAs a significance level of p < .05 would have been used. The significance
level for follow-up contrasts would have been adjusted using a Bonferroni correction, i.e., p <
.017, to reduce Type I error rate due to familywise error (Tabachnik & Fidell, 2007).
To test the effect of the intervention on eating disorder symptom engagement, withinsubjects ANOVAs would have been conducted using the data from participants who reported
engaging in the given symptom at Time 1. Based on the above discussed research using the
EAT-26 in community samples, changes in symptoms were expected to be significant between

ASHTANGA YOGA FOR EATING DISORDERS

176

Time 1 and Time 3, however, it was not known if this pattern of results would have been
replicated using the frequency of symptom engagement in a clinical sample rather than the EAT26. Accordingly, for each significant omnibus ANOVA, two planned contrasts would have been
conducted in which Time 1 and Time 2 data and Time 1 and Time 3 data were compared. To
optimize power, given that not all participants would have report all symptoms and that these
analyses were planned a priori, no adjustments would have been made to control for familywise
error.
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Appendix C: Yoga Program Protocol

Class 1
Intro to Ashtanga yoga
• The goal of yoga: meditative state
• Why hard physical exercise?
• The breath count
• Bandhas
• Drsti
• The importance of correct alignment and technique
• The Om
• The chant
Intro to Sun Salutation
• Suryanamaskara A
Sun Salutation A
• Suryanamaskara B
Sun Salutation B
Finishing sequence
• Urdhva dhanurasana (or bridge)
Upward bow pose
• Pascimattanasana
West stretching pose
Closing sequence
• Salamba sarvangasana
All limbs supported pose
• Halasana
Plough pose
• Baddha Padmasana
Bound Lotus pose
• Yoga Mudra
Yoga gesture
• Padmasana
Lotus pose
• Utpluthih
Sprung up
Take rest
Class 2
2–3 minute discussion about ahimsa

Nonviolence

Suryanamaskara A – 5 times
Suryanamaskara B – 5 times

Sun Salutation A
Sun Salutation B

Fundamental Asanas - partial:
• Padangusthasana
• Pada hastasana
Finishing sequence
• Urdhva dhanurasana (or bridge)

Hands to foot thumb pose
Feet on hand pose
Upward bow pose
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• Pascimattanasana
Closing sequence
• Salamba sarvangasana
• Halasana
• Karna pidasana
• Baddha Padmasana
• Yoga Mudra
• Padmasana
• Utpluthih
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West stretching pose
All limbs supported pose
Plough pose
Ear pressure pose
Bound Lotus pose
Yoga gesture
Lotus pose
Sprung up

Take rest
Class 3
2–3 minute discussion about satya

Truthfulness

Suryanamaskara A – 5 times
Suryanamaskara B – 5 times

Sun Salutation A
Sun Salutation B

Fundamental Asanas - partial:
• Padangusthasana
• Pada hastasana
• Utthita Trikonasana A
• Utthita Trikonasana B
Primary series
• Janusirsasana A
• Maricasana A
Finishing sequence
• Urdhva dhanurasana (or bridge)
• Pascimattanasana
Closing sequence
• Salamba sarvangasana
• Halasana
• Karna pidasana
• Urdhva Padmasana
• Pindhasana
• Matsyasana
• Uttana Padasana
• Sirsasana - preparation
• Baddha Padmasana

Hands to foot thumb pose
Feet on hand pose
Extended Triangle
Extended Reversed Triangle
Knee head pose
Marici pose A
Upward bow pose
West stretching pose
All limbs supported pose
Plough pose
Ear pressure pose
Upward Lotus
Embryo pose
Fish pose
Extended foot pose
Head pose
Bound Lotus pose
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•

Yoga Mudra
Padmasana
Utpluthih
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Yoga gesture
Lotus pose
Sprung up

Take rest
Class 4
2–3 minute discussion about asteya

Non-stealing

Om
Chant
Suryanamaskara A – 5 times
Suryanamaskara B – 5 times

Sun Salutation A
Sun Salutation B

Fundamental Asanas - partial:
• Padangusthasana
• Pada hastasana
• Utthita Trikonasana A
• Utthita Trikonasana B
• Utthita Parsvakonasana A
• Utthita Parsvakonasana B

Hands to foot thumb pose
Feet on hand pose
Extended Triangle
Extended Reversed Triangle
Extended Side Angle Intense A
Extended Side Angle Intense B

Primary series
• Janusirsasana A
• Maricasana A
• Maricasana C
• Navasana

Knee head pose
Marici pose A
Marici pose C
Boat pose

Finishing sequence
Closing sequence
Take rest
Class 5
2–3 minute discussion about brahmacharya

Sexual continence

Om
Chant
Suryanamaskara A – 5 times
Suryanamaskara B – 5 times

Sun Salutation A
Sun Salutation B
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Fundamental Asanas - complete:
• Padangusthasana
• Pada hastasana
• Utthita Trikonasana A
• Utthita Trikonasana B
• Utthita Parsvakonasana A
• Utthita Parsvakonasana B
• Prasarita Padottanasana A
• Prasarita Padottanasana B
• Parsvottanasana

Hands to foot thumb pose
Feet on hand pose
Extended Triangle
Extended Reversed Triangle
Extended Side Angle Intense A
Extended Side Angle Intense B
Wide foot stretching pose A
Wide foot stretching pose B
Stretching pose

Primary series
• Janusirsasana A
• Maricasana A
• Maricasana C
• Navasana

Knee head pose
Marici pose A
Marici pose C
Boat pose

Finishing sequence
Closing sequence
Take rest
Class 6
2–3 minute discussion about aparigraha

Non-attachment

Om
Chant
Suryanamaskara A – 5 times
Suryanamaskara B – 5 times

Sun Salutation A
Sun Salutation B

Fundamental Asanas – complete:
• Padangusthasana
• Pada hastasana
• Utthita Trikonasana A
• Utthita Trikonasana B
• Utthita Parsvakonasana A
• Utthita Parsvakonasana B
• Prasarita Padottanasana A
• Prasarita Padottanasana B
• Prasarita Padottanasana C

Hands to foot thumb pose
Feet on hand pose
Extended Triangle
Extended Reversed Triangle
Extended Side Angle Intense A
Extended Side Angle Intense B
Wide foot stretching pose A
Wide foot stretching pose B
Wide foot stretching pose C
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Prasarita Padottanasana D
Parsvottanasana

Primary series
• Utthita Hasta Padangustasana A, B, C
• Ardha Baddha Padmottanasana
• Utkatasana
• Virabhadrasana
• Dandasana
• Paschimattasana A, C
• Purvattanasana
• Janusirsasana A
• Janusirsasana B
• Maricasana A
• Maricasana B
• Maricasana C
• Navasana
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Wide foot stretching pose D
Stretching pose

Extended hand to foot thumb pose
Half bound lotus
Uneven pose
Warrior pose
Staph pose
West stretching pose
East stretching pose
Knee head pose
Knee head pose
Marici pose A
Marici pose B
Marici pose C
Boat pose

Finishing sequence
Closing sequence
Take rest
Class 7
2–3 minute discussion about saucha

Cleanliness of mind and body

Om
Chant
Suryanamaskara A – 5 times
Suryanamaskara B – 5 times

Sun Salutation A
Sun Salutation B

Fundamental Asanas – complete:
• Padangusthasana
• Pada hastasana
• Utthita Trikonasana A
• Utthita Trikonasana B
• Utthita Parsvakonasana A
• Utthita Parsvakonasana B
• Prasarita Padottanasana A

Hands to foot thumb pose
Feet on hand pose
Extended Triangle
Extended Reversed Triangle
Extended Side Angle Intense A
Extended Side Angle Intense B
Wide foot stretching pose A
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Prasarita Padottanasana B
Prasarita Padottanasana C
Prasarita Padottanasana D
Parsvottanasana

Primary series
• Utthita Hasta Padangustasana A, B, C
• Ardha Baddha Padmottanasana
• Utkatasana
• Virabhadrasana
• Dandasana
• Paschimattasana A, C
• Purvattanasana
• Janusirsasana A
• Janusirsasana B
• Maricasana A
• Maricasana B
• Maricasana C
• Navasana
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Wide foot stretching pose B
Wide foot stretching pose C
Wide foot stretching pose D
Stretching pose

Extended hand to foot thumb pose
Half bound lotus
Uneven pose
Warrior pose
Staph pose
West stretching pose
East stretching pose
Knee head pose
Knee head pose
Marici pose A
Marici pose B
Marici pose C
Boat pose

Finishing sequence
Closing sequence
Take rest
Class 8
Om
Chant
Suryanamaskara A – 5 times
Suryanamaskara B – 3 times

Sun Salutation A
Sun Salutation B

Fundamental Asanas
Primary Series
• Utthita Hasta Padangustasana A, B, C
• Ardha Baddha Padmottanasana
• Utkatasana
• Virabhadrasana A & B
• Dandasana
• Paschimattanasana A, C

Extended hand to foot thumb pose
Half bound lotus
Uneven pose
Warrior pose
Staph pose
West stretching pose
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•
•
•
•
•
•
•

Purvattanasana
Ardha Baddha Padma paschimattanasana
Tiryangmukha ekapada paschimattanasana
Janusirsasana A
Janusirsasana B
Janusirsasana C
Maricasana A
Maricasana B
Maricasana C
Maricasana D
Navasana
Bhujapidasana -- preparation

Finishing sequence
Closing sequence
Take rest
The following 8 classes were the same as Class 8.
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East stretching pose
Half Bound Lotus
One foot folded back West Stretching pose
Knee head pose A
Knee head pose B
Knee head pose C
Marici pose A
Marici pose B
Marici pose C
Marici pose D
Boat pose
Arm pressure pose
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Appendix D: Eating Disorder Assessment Protocol
Client ID:
Date of Assessment:
Physical Status:
Current Height: ____cm
Recorded Weight (with clothing, lb):
Calculated Weight (Recorded Weight less two lb):
Current Medications:
Do you experience any problems with:
o Headaches
o
o Dizziness
o Weakness
o
o Fainting
o
o Heart palpitations
o
o Dental
o
Other:
Daily Eating:
Past 28 Days:
Breakfast
Number of Days/28:____________
Typical breakfast (28 days):

Typical fluids (28 days):
Lunch
Number of Days/28:_________
Typical lunch (28 days):

Typical Fluids:
Dinner
Number of Days/28: _______
Typical dinner (28 days):

Typical fluids:
Snacks
Number of days/28: _______
Number of snacks/day: _______

Abnormal hair
growth
Abnormal hair loss
Diarrhea
Constipation
Heartburn

o Trouble
concentrating
o Trouble making
decisions
o Loss of menses
o Change in libido
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Typical snacks (28 days):

Typical fluids:
Past 3 months:
Number of Days/3 months: ____________
Typical breakfast (3 months):

Typical fluids (3 months):
Lunch
Number of Days/3 months: _________
Typical lunch (3 months):

Typical Fluids:
Dinner
Number of Days/3 months: _______
Typical dinner (3 months):

Typical fluids (3 months):
Snacks
Number of days/3 months: _______
Number of snacks/day: _______
Typical snacks (3 months):

Typical fluids:
Past 6 months:
Number of Days/6 months: ____________
Typical breakfast (6 months):
Typical fluids (6 months):
Lunch
Number of Days/6 months: _________
Typical lunch (6 months):
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Typical Fluids:
Dinner
Number of Days/6 months: _______
Typical dinner (6 months):

Typical fluids (6 months):
Snacks
Number of days/6 months: _______
Number of snacks/day: _______
Typical snacks (6 months):

Typical fluids:
DSM-V Diagnostic Criteria
Binge Episodes:
Number of Days Per Week:
28 days:
Number of Times per Day:
Subjective:
3 months:
Number of Times per Day:
Subjective:
6 months:
Number of Times per Day:
Subjective:
Typical Binge:

Duration of Binge (in minutes):
Features of Binge Episode, do you:
o Eat more rapidly than usual
o Eat until uncomfortably full
o Eat large amount when not hungry
o Lose control of eating
o Eat alone because you are
embarrassed
o Experience negative feelings after
binging

o Experience marked distress about
binging
o Plan the binge
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Vomiting Episodes:
Number of Days Per Week:
28 days:
Number of Times per Day:

Method:

3 months:
6 months:

Method:
Method:

Number of Times per Day:
Number of Times per Day:

Fasting (8 Consecutive Hours Awake without Eating)
Number of Days Per Week:
28 days:
Hours/Day:
3 months:
Hours/Day:
6 months:
Hours/Day:
Food Avoidances:
28 days:
3 months:
6 months:
Laxative Use (not prescribed):
Number of Days Per Week:
28 days:
Number of Times per Day:
3 months:
Number of Times per Day:
6 months:
Number of Times per Day:
Diuretics (not prescribed):
Number of Days Per Week:
28 days:
Number of Times per Day:
3 months:
Number of Times per Day:
6 months:
Number of Times per Day:

# of pills:
# of pills:
# of pills:

Diet Pills:
Number of Days Per Week:
28 days:
Number of Times per Day:
3 months:
Number of Times per Day:
6 months:
Number of Times per Day:

# of pills:
# of pills:
# of pills:

Exercise:
Number of Days Per Week:
28 days:
# of Times per Day:
3 months:
# of Times per Day:
6 months:
# of Times per Day:
Type of exercise:

Duration (min):
Duration (min):
Duration (min):
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Other Compensatory Behaviours:
Ipecac:
Number of Days Per Week:
28 days:
Number of Times per Day:
3 months:
Number of Times per Day:
6 months:
Number of Times per Day:
Chew and Spit:
Number of Days Per Week:
28 days:
Number of Times per Day:
3 months:
Number of Times per Day:
6 months:
Number of Times per Day:
Describe typical episode:
Other:
Number of Days Per Week:
28 days:
Number of Times per Day:
3 months:
Number of Times per Day:
6 months:
Number of Times per Day:
Body Image:
Perceived Ideal Weight:
Phobic Weight:
Frequency of weighing:
Daily

Several Times/Week

Weekly

Several Times/Month

Monthly

Less than Monthly

Perception of current weight (overweight, average, underweight):
Feelings about current weight:

Body Parts Liked:

Body Parts Disliked:

History of Cosmetic Surgery:
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Feeling Fat:
1
Not at all

2

Fear of Becoming Fat:
1
2
Not at all
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3

4
Neutral

5

6

7
Extremely

3

4
Neutral

5

6

7
Extremely

4
Neutral

5

6

7
Extremely
Positive

5

6

7
Extremely

Reaction to Possible Weight Gain:
1
2
3
Extremely
Negative

Importance of Weight and Shape for Self-Esteem:
1
2
3
4
Not at all
Neutral

Note: At Time 2 and Time 3 Assessments, participants will be asked to report their symptoms
only for the past 28 days.
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Appendix E: Demographics Questionnaire
Age: _______

Sex: _______

What is your ethnic background?
o European/Caucasian/White
o First Nations/Inuit/Metis
o South Asian
o East Asian
o Arab or West Asian
o South or Central American
o Caribbean
o African/Black
o Canadian
o Other (please specify): _________________________
What is your highest level of education?
o Elementary/Primary school
o Some high school
o High school
o Some college
o College
o Trades school/Apprenticeship
o Some university (Bachelor’s degree)
o University Bachelor’s degree
o Professional Degree (e.g., JD/MD, MBA)/Graduate Studies (Masters/PhD)
Are you currently enrolled in school?
o Yes
o No
[If yes] Are you enrolled full-time or part-time?
o Part-time
o Full-time
[If yes] What type of school are you attending?
o Apprenticeship/Trades School
o College
o University – Undergraduate Degree
o University – Professional Degree or Graduate Studies
o Other, please specify:
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Have you ever completed any formal psychology courses?
o Yes, how many? ____
o No
If currently employed, your occupation is:
o Part-time
o Full-time
o Unemployed

o
o
o
o
o
o
o
o

Clerical
Professional
Owner/manager
Labourer
Self-employed
Customer Service
Food service
Other

Have you ever received treatment for an eating disorder?
o Yes
o No
[If yes] When did you last receive treatment?
o In the last 12 months
o 1-2 years ago
o 2-5 years ago
o More than 5 years ago
[If yes] When were you first diagnosed with an eating disorder?
o In the last 12 months
o 1-2 years ago
o 2-5 years ago
o More than 5 years ago
Do you practice yoga?
o Yes
o No
[If yes] How often do you practice yoga?
o Daily or almost every day
o Most days
o Once or twice a week
o Once or twice a month
o Less than once a month
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Please describe your level of previous experience by selecting the option which best fits.
o None (I have never tried yoga)
o Minimal (I have tried it a few times)
o Moderate (I have practiced semi-regularly and/or for at least several months)
o High (I practiced very regularly, i.e., several times per week)
Have you ever practiced Ashtanga yoga?
o Yes
o No
[If yes] Please describe your level of experience with Ashtanga yoga by selecting the option
which best fits.
o None (I have never tried Ashtanga yoga)
o Minimal (I have tried Ashtanga a few times)
o Moderate (I have practiced Ashtanga semi-regularly and/or for at least several months)
o High (I practiced Ashtanga very regularly, i.e., several times per week)
Survey 2 and 3 Only:
How many times per week have you practiced Ashtanga, including classes you attended, in the
last MONTH?
________________
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Appendix F: Yoga Practice and Feedback Questions
1. How many times per week, on average, have you practice yoga (not Ashtanga) over the
past month?
2. How many times per week, on average, have you practiced Ashtanga yoga (including
classes) over the past month?
3. What aspects of the classes have you found to be the most helpful?

What aspects of the classes have you found to be the least helpful?
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Appendix G: Oral Recruitment Script
I am calling you because there is a study at XXXX that may interest you. The study
involves attending twice weekly yoga classes for eight weeks beginning in January as well as
completing three surveys and 3 short assessments, each of which will take about 30 minutes or
less. You would not start treatment here while you are participating in the yoga classes, but your
name will continue to move up the waitlist and you won’t be moved back down if you get to the
top of the wait list before the end of the yoga classes. Currently, you are [position #] on the
waitlist, which means that treatment would likely start for you in about [number] of months.
You are under no obligation to participate in this study. Whether or not you choose to
participate in this study will have no impact on you receiving services from XXXX. If you agree
to participate but later decide to withdraw from the study, this also will have no impact on your
treatment at XXXX. I am going to transfer you to the researcher’s voicemail, if you would like
more information about the study, you can leave a voicemail with your name and phone number
and she will call you back as soon as possible. If you are not interested, you can just hang up. If
you want to take some time to think about it, you can call back in the next seven days and
request to leave a voicemail for her. If, after getting more information, you are interested in
participating, the researcher will arrange a first appointment with you to discuss the study
further, get your written consent to participate, and do a first brief assessment.
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Appendix H: Study 1 Informed Consent Form

CONSENT TO PARTICIPATE IN RESEARCH
Title of Study: “Ashtanga Yoga for Eating Disorders”
You are asked to participate in a research study conducted by Nicole Dignard and Dr Josée Jarry
from the Department of Psychology at the University of Windsor. The results of this research
will be used to fulfil the requirements of a doctoral dissertation.
Should you have any questions or concerns about the research, please feel free to contact the
primary investigator, Nicole Dignard, by email at dignardn@uwindsor.ca, or by telephone at
###-###-####. You also can contact the faculty supervisor, Dr. Josée Jarry, by email at
jjarry@uwindsor.ca or by telephone at 519-253-3000, ext. ####.
PURPOSE OF THE STUDY

To examine the effect of Ashtanga yoga on symptoms of eating disorders and psychological
well-being.
PROCEDURES

If you volunteer to participate in this study, you will be offered twice weekly free Ashtanga yoga
classes for eight weeks beginning January 22, 2019 and will be asked to complete three online
surveys over the course of the study, as described below. You also will be required to attend
three brief appointments at XXXX so that the researcher can take your weight and ask you about
your current eating disorder symptoms. Lastly, you will be invited to participate in two focus
groups to help us to better understand how the Ashtanga yoga classes could be modified to better
help people with eating disorders in their recovery.
Overview
Once you enroll in the study, you will be asked to complete the PAR-Q+ to determine
whether physician approval is required for you to be able to participate in the yoga classes. You
also will schedule an appointment for your pre-intervention assessment, which will occur in early
January and will take approximately 30 minutes, before the first yoga class. At the appointment,
which will be at XXXX, Nicole will obtain a list of your current medications, check your height
and weight, and ask about your current eating disorder symptoms. You will be asked to make an
appointment with Nicole to be weighed and update your list of medications, if applicable. You
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also will be asked about your eating disorder symptoms in the past month. At this appointment
you also will be invited to provide feedback on the classes and any changes you have noticed in
yourself. With your permission, this feedback may be audio recorded. This appointment will take
15 minutes. After the last class, you, will be asked to schedule an appointment with Nicole. At
this appointment, you will complete a brief assessment, which will be similar to the assessment
you will have completed in January. This assessment will take about 20 minutes to complete.
You also will be asked to complete three surveys which will be sent to you January 1st,
February 14th, and March 14th, 2019. You will be free to use your personal computer to complete
each of these surveys, in which case a link will be emailed to you. If you do not have access to a
computer or prefer to use a computer associated with the research for privacy, Nicole will
contact you to schedule an appointment for you to complete the surveys. You will have one week
to complete each survey. Each survey will take about 45 minutes to complete.
You may request that we provide a copy of the data from each assessment and survey that is
typically included in the assessment at XXXX to XXXX so that it can be added to your client
file. This is not required and is offered to you because this information helps your clinician to
adjust their treatment plan based on your current symptoms and challenges.
Lastly, you are invited to participate in focus groups which will be held after the 4th class and
approximately 3 weeks after the last class. The purpose of these focus groups is to learn about
what parts of the yoga classes are most helpful and what parts should be changed to make the
classes more helpful for people with eating disorders. Participation in these focus groups is not
required but may help to improve the programme before it is offered to other individuals with
eating disorders.
Yoga Classes:
Ashtanga is a vigorous yoga practice aimed at developing strength, flexibility and mental
focus. The coordination of breath and movement, together with the effort and technique required
to transition between poses, and to enter and maintain each pose, requires intense mental focus.
This mental focus induces a meditative state that is believed to promote a calm and focussed
approach to daily life. To get the benefits of Ashtanga yoga, you must practice regularly. This is
why we are offering two classes per week. These practices will be physically and mentally
demanding. Expect to sweat profusely. In addition, instruction in Ashtanga yoga involves handson adjustments from the teacher. Although such physical contact is done with the utmost respect,
if you are highly uncomfortable with being touched by others, training in Ashtanga yoga may not
be appropriate for you. If you prefer the teacher to tell you that they will be making an
adjustment before doing so, please let her or Nicole Dignard know.
Yoga classes will be offered between January 22 and March 14th, 2018.
The yoga classes will be offered by two registered yoga teachers: Josée L. Jarry and Melodie
Queenen. In these classes, you will learn a series of increasingly challenging poses building upon
each other. You will receive detailed instruction in the appropriate technique and alignment for
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each yoga pose and for the transition between them. Nicole Dignard will be present at all yoga
classes and will assist Josée and Melodie in adjusting participants’ alignment. The goal of this
incremental practice is to build strength, flexibility and mental focus. We recommend that you
attend at least 50% of the classes to progress, get the benefits of the practice, and avoid injuries.
At the very first class, be certain to tell the yoga teacher and the assistant if you have any preexisting injuries, condition, or limitations. The researchers may ask you to obtain physician
approval to participate, if necessary.
POTENTIAL RISKS AND DISCOMFORTS

The Principle Investigator, Nicole Dignard, completed a practicum placement at XXXX
between June 2017 and April 2018. It is possible that she conducted your initial assessment at
XXXX, however, she is no longer a member of the clinical team at XXXX and will never be
involved in your treatment at XXXX.
The faculty supervisor, Dr Josée Jarry, works as the consulting psychologist at XXXX. You
may recall that she was the psychologist who determined your diagnosis and treatment plan
when you completed your assessment. Dr Jarry has no active role in your treatment at XXXX.
Surveys & Assessments
The surveys you will be asked to complete ask about your personal experiences. You also will
be asked to disclose the frequency and nature of your eating disorder symptoms and will be
weighed by the Principal Investigator, Nicole Dignard, during the mini-assessments. Each of
these experiences may cause some discomfort. However, the Principal Investigator, Nicole
Dignard, has extensive experience working with people with eating disorders and will be
available to discuss any discomfort you experience. You also can contact your clinician at
XXXX. If you are too uncomfortable at any point, you may withdraw from the study at any time.
Yoga Classes
There is minimal risk of physical injury inherent to all yoga practices. These will be mitigated
by the fact that classes will be taught by Yoga Alliance (YA, www.yogaalliance.org) certified
teachers with extensive experience and training. For individuals with eating disorders, exercise
also is sometimes used to control weight and shape. For individuals diagnosed with AN,
potential for weight loss is an additional concern. Both researchers involved in this study have
extensive experience working with people with eating disorders and will monitor participants’
weight and symptoms to ensure that the classes are not exacerbating symptoms and do not pose
significant risks to your health. If it is determined that ongoing participation is likely to present a
significant risk to your health and well-being, the researchers may withdraw you from the study.
Given that classes will be offered in group format, it is possible that you will see someone
that you know at the classes. This means that you could learn of someone else’s diagnosis and
they could learn of yours. Participants will be asked to not disclose the names of other
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participants to anyone outside of the study, however, if you are not comfortable with this
potential loss of privacy, this study may not be appropriate for you.
Focus Groups (OPTIONAL)
During the focus groups you will be asked to share your opinion in a group setting. This may
be uncomfortable for some participants. Know that you may share as much or as little as you feel
comfortable sharing and will never be required to answer a question if you do not feel
comfortable doing so. It is possible that focus group participants will discuss sensitive or
triggering topics, which may cause some distress and/or exacerbate symptoms. The PI will
conduct the focus groups and has extensive experience working with people with eating
disorders. Participants will be asked to not disclose specifics of symptoms or report any numbers
(i.e., weight, BMI, frequency of symptoms, clothing size) during groups to minimize the risk of
other participants being triggered. The PI will enforce this rule and will be available to discuss
any distress arising from participating in the focus groups.
As with the yoga classes, there is a risk of loss of privacy. As in the classes, participants will
be asked to not disclose details of the focus groups, including personal information about other
group members to anyone not involved in the study. If you are concerned about discussing your
personal opinions and experiences in a group format, you may choose to decline participating in
focus groups or may request a private appointment with Nicole Dignard. Multiple focus groups
will be conducted at each time point, so other participants will not know if you choose to not
attend any of these focus groups.
POTENTIAL BENEFITS TO PARTICIPANTS AND/OR TO SOCIETY

The period of time during which XXXX clients are on the waitlist for treatment is often
challenging. Participating in this study will provide you with earlier access to an intervention that
could alleviate some of your distress. In learning Ashtanga, you also may learn a different way of
experiencing your body.
By being involved in this study, you will get detailed instruction as well as individual
adjustments and attention by two certified teachers. You also may benefit from the yoga classes.
The free yoga classes also are a considerable benefit. Finally, this programme is unique in
offering progressive instruction over 8 weeks to a closed group with two instructors and at least
one assistant.
The results of this study also will contribute to a small but growing body of research
examining the potential benefits of yoga for people with eating disorders.
COMPENSATION FOR PARTICIPATION

You will not receive compensation for participation in this study, but you will receive 16 free
yoga classes.
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CONFIDENTIALITY

Any information that is obtained in connection with this study and that can be identified with you
will remain confidential and will be disclosed only with your permission. You will be identified
with an ID code, which you will use for all surveys and which will be used to identify you should
you choose to participate in focus groups. Only this ID will be entered in the data base. All data
will be analysed aggregated. Therefore, no individual information traceable to you will be
identifiable. Your contact information and ID code will be stored separately from survey and
assessment data and will be password protected and stored on an encrypted portable hard-drive
and the PI’s computer, which is password protected. Only the PI and her supervisor will have the
passwords required to access this file. Survey data will be collected online. Therefore, storage
will be electronic. Once surveys are completed, the raw data will be stored on the Qualtrics
server for the duration of the survey. The raw data can only be accessed by the PI and their
supervisor. Once data collection is complete, the raw data will be exported as an SPSS data file,
password protected, and stored on an encrypted portable hard-drive as well as the PI’s laptop
hard-drive and the lab computer hard-drive. Both computers are password protected.
Focus group data will be stored on the PI’s computer hard-drive, as well as the lab computer
hard-drive, both of which are password protected, and an encrypted portable hard-drive.
Research assistants will transcribe audio/video data from focus groups and individual
appointments, if you consent to either, and will be required to sign a confidentiality agreement
before accessing videos.
Data will be retained for approximately 10 years after data collection after which they will be
destroyed. This is in compliance with psychology discipline guidelines of keeping data for seven
years post publication.
Given that participants may recognize each other in yoga classes and focus groups, if you
choose to participate, confidentiality is inherently limited. However, your data are confidential,
and participants will be encouraged to protect each other’s privacy by not discussing other
participants outside of the yoga classes.
PARTICIPATION AND WITHDRAWAL

You are under no obligation to participate in this study. Whether or not you choose to
participate in this study will have no impact on you receiving services from XXXX. None of the
researchers involved in the study will be providing treatment to you. You may choose to
withdraw at any point of the study. You may exit the survey at any time if you wish to withdraw.
The data provided before this will be retained unless you request it be deleted. If you wish to
withdraw your data from any survey, you may do so by emailing Nicole Dignard at
dignardn@uwindsor.ca before March 22, 2019. After this date, all identifying information will
be removed and you will no longer be able to withdraw your data. Data for assessments
conducted as part of this research can be withdrawn up to one week after you have completed the
assessment.
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If participants chose to withdraw from the study during classes because they were called to
start treatment this would significantly impact the results of this study. Therefore, you will be
asked to postpone treatment until the end of the last class. XXXX clinicians will be provided
with a list of participants who are completing the yoga classes and will not contact you to start
treatment until after the last yoga class. The Primary Investigator will coordinate with the clinical
team when scheduling the final assessments so that you can start treatment as soon as possible
when a treatment spot becomes available after the end of the study. Because clinicians will be
instructed to not call you during the classes, if you wish to withdraw from classes at any point
between surveys, you are asked to contact Nicole Dignard, either by email at
dignardn@uwindsor.ca or by leaving a message for her at XXXX (###-###-####). If you do not
attend 3 or more classes in a row without notifying Nicole Dignard by email or phone you will
be withdrawn from the study. If you request to withdraw from the study or are automatically
withdrawn due to absences, the Primary Investigator will notify the clinical team at XXXX so
that they are aware that they may call you to start treatment if your name reaches the top of the
waitlist before the end of the yoga classes.
The investigator may withdraw you from this research if circumstances arise which warrant
doing so. Such circumstances include absences about which the researchers were not notified, or
if continuing participation presents a serious risk to your health. If at any point your Body Mass
Index falls below 17.5 kg/m2, you will be automatically withdrawn from the study and referred
back to XXXX.
If you choose to participate in focus groups, you are free to leave during the groups, but your
data cannot be withdrawn because your data cannot be selectively removed from the videos. If
you agree to participate but change your mind before participating in the focus groups, you may
notify the researcher by email at dignardn@uwindsor.ca or by telephone at ###-###-####.
FEEDBACK OF THE RESULTS OF THIS STUDY TO THE PARTICIPANTS

The results of this study are expected to be available to you by December 2019. A summary of
the results will be mailed to you when they are available. If you do not want to provide your
mailing address, the Primary Researcher will call you to let you know that results are available
for pick up at XXXX.
SUBSEQUENT USE OF DATA

These data may be used in subsequent studies, in publications and in presentations.
RIGHTS OF RESEARCH PARTICIPANTS

If you have questions regarding your rights as a research participant, contact: Research Ethics
Coordinator, University of Windsor, Windsor, Ontario, N9B 3P4; Telephone: 519-253-3000, ext.
3948; e-mail: ethics@uwindsor.ca
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SIGNATURE OF RESEARCH PARTICIPANT/LEGAL REPRESENTATIVE

By selecting “I agree” and entering your assigned code, you are indicating that you have read
and understand the information provided for the study “Ashtanga Yoga for Eating Disorders” as
described herein. You also indicate that your questions have been answered to your satisfaction
and you consent to participate in this study. You are encouraged to print this form by selecting
“Print” at the bottom of this page.
I Do Not Agree
Participant ID:
For each of the following, you still may participate in the research if you select “No."
I give permission for the researchers to retain my demographic information should I choose to
withdraw from the study.
o Yes
o No
I give permission for the researchers to provide XXXX with a copy of research data included in
the standard assessment at XXXX for the purpose of facilitating my treatment at XXXX.
o Yes
o No
I would like to be contacted about participating in focus groups.
o Yes, I would like to participate in one or both focus groups
o No
I give permission for the researchers to email me a link to study surveys and have included my
email address below for this purpose. I understand that my email address will not be shared with
anyone or used for any other purpose without my consent.1
o Yes, my email address is: ___________________________________________
o No, I want to complete surveys on the research computers
I give permission for the researchers to audio record individual appointments in which I agree to
provide feedback on my experience with the Ashtanga yoga classes. Note that you still will be
asked to provide feedback.1
o Yes
o No
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We are not intending to film the classes for this study, but if we did, would that influence your
willingness to participate? 1
o Yes
o No
o Maybe
o Prefer not to say
SIGNATURE OF INVESTIGATOR
These are the terms under which I will conduct research.

_____________________________________
Signature of Investigator
1

Item will not be included in Survey 3.

____________________
Date
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Appendix I: Confidentiality Agreement

I, ________________________________ agree that I will keep confidential the personal
information of other group participants taking part in the study, “Ashtanga Yoga for
Eating Disorders,” which is to take place from January 22 to April 20, 2019. “Personal
information” refers to information that may be used to determine the identity of another
group member such as the name of a group member, the name of other family members,
home address, or phone number.

I understand that any information shared by a group member with the group about him- or
herself should be considered personal and private information. I will hold strict confidentiality
regarding all matters (names, events, etc.) which is shared with me during participation in the
study named above. I will not disclose information about another group member outside of my
group verbally, or through any written or electronic means including email, Facebook, Twitter,
Instagram, and any other public forums.

I also understand that once the group has been terminated, I must continue to abide by the
confidentiality agreement.

Participant Name (PRINT)

Signature of Participant

Date

Signature of Primary Investigator

Date
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Appendix K: Safety Contract for Participant with Low BMI
Safety Contract
I, ______________________________, wish to participate in the study, “Ashtanga Yoga for
Body Image and Eating Concerns.” I understand that my low weight poses additional risks to my
safety and agree to the following conditions to ensure my safety while participating in the study:
-

Weekly monitoring of my weight by a health care professional
Health Care Professional: ___________________________
Contact Information: ___________________

-

Medical clearance for at least moderate physical activity by a cardiologist and/or my
family physician

-

Abstention from engagement in eating disorder symptoms for at least 12 hours prior to
each yoga class, including:

-

____________________________________________________________________
____________________________________________________________________

I understand that the individual named above as my doctor or health care professional will
provide the researchers with my weight weekly for the purpose of confirming ongoing eligibility
in the study. I understand that if my BMI falls below 17.0 and/or I do not comply with the
requirements listed above, I will be excused from the study for my safety and well-being.

Signature of the Participant

Participant Name (Printed)

Witness Signature

Witness Name (Printed)

Date:
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Appendix L: Audio Recording Consent Form

Research Subject Name:

Title of the Project:

“Ashtanga Yoga for Eating Disorders”

I consent to taking part in focus groups that will be videotaped for the purpose of research as part
of the study named above.
I understand that these are voluntary procedures and that I am free to withdraw at any time. I
understand that my data cannot be deleted because it cannot be removed from videos but that I
can request this data not be included in analyses or publications related to this study.
I understand that these videos and photos will be used for no other purposes without my
permission.

_______________________________
(Research Subject)

_____________________
(Date)
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Appendix M: Focus Group Questions

-

What aspects of the classes have you enjoyed?

-

What aspects of the classes have you found challenging?
o How do you overcome these challenges?
o Are there modifications that you think may be helpful, especially for those with
body image and eating concerns?

-

What changes have you observed in yourself over the course of the study?

-

What aspects of the classes do you think would be helpful for someone with body image
and eating concerns?

-

What aspects of the classes do you think would be challenging for someone with body
image and eating concerns?
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Appendix N: Study 2 Informed Consent Form

CONSENT TO PARTICIPATE IN RESEARCH
Title of Study: “Ashtanga Yoga for Body Image and Eating Concerns”
You are asked to participate in a research study conducted by Nicole Dignard and Dr Josée
Jarry from the Department of Psychology at the University of Windsor. The results of this
research will be used to fulfil the requirements of a doctoral dissertation.
Should you have any questions or concerns about the research, please feel free to contact the
primary investigator, Nicole Dignard, by email at dignardn@uwindsor.ca, or by telephone at
###-###-####. You also can contact the faculty supervisor, Dr. Josée Jarry, by email at
jjarry@uwindsor.ca or by telephone at 519-253-3000, ext. ####.
PURPOSE OF THE STUDY
To examine the effect of Ashtanga yoga on body dissatisfaction, eating concerns, and
psychological well-being.
PROCEDURES
If you volunteer to participate in this study, you will be offered twice weekly free Ashtanga yoga
classes for eight weeks beginning October 1, 2019, and will be asked to complete three online
surveys over the course of the study, as described below. You also will be required to attend three
brief appointments at the PI’s so that the researcher can take your weight and ask you about your
engagement in various eating disorder symptoms. Lastly, you will be invited to participate in two
focus groups to help us to better understand how the Ashtanga yoga classes could be modified
to better help people with body image and eating concerns.
PARTICIPATION IN THE FOCUS GROUPS IS NOT REQUIRED TO PARTICIPATE IN THE
STUDY.
Overview
Once you enroll in the study, you will schedule an appointment for your pre-intervention
assessment, which will occur in late September, before the first yoga class and will take
approximately 15-20 minutes. At the appointment, which will be at the researchers’ lab, Nicole
will obtain a list of your current medications, check your height and weight, and ask about a variety
of eating problems that you may be experiencing. After the 5th class, in early November, you will
be asked to make an appointment with Nicole to discuss any changes in your eating behaviour
during the first month of classes and update your list of medications, if applicable. This
appointment will take approximately 5-10 minutes. This appointment may be conducted over the
phone if you wish. After the last class, you will be asked to schedule an appointment with Nicole.
At this appointment, you will complete a brief assessment, which will be similar to the assessment
you will have completed in September. This assessment will take about 15-20 minutes to
complete.
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You also will be asked to complete three surveys which will be sent to you September 17th,
November 1st and November 28th, 2019. You will be free to use your personal computer to
complete each of these surveys, in which case a link will be emailed to you. If you do not have
access to a computer or prefer to use a computer associated with the research for privacy, Nicole
will contact you to schedule an appointment for you to complete the surveys. The first survey must
be completed before the first class, the second before the 10th class, and the third within two
weeks of the last class. Each survey will take about 45 minutes to complete.
Lastly, you are invited to participate in focus groups which will be held after the 4th class and
immediately after the last class. Each focus group will be less than 30 minutes long. The purpose
of these focus groups is to learn about what parts of the yoga classes are most helpful and what
parts should be changed to make the classes more helpful for people with body image and eating
problems. Participation in these focus groups is not required but may help to improve the
programme before it is offered to other individuals with similar concerns.
Yoga Classes:
Ashtanga is a vigorous yoga practice aimed at developing strength, flexibility and mental focus.
The coordination of breath and movement, together with the effort and technique required to
transition between poses, and to enter and maintain each pose, requires intense mental focus.
This mental focus induces a meditative state that is believed to promote a calm and focussed
approach to daily life. To get the benefits of Ashtanga yoga, you must practice regularly. This is
why we are offering two classes per week. These practices will be physically and mentally
demanding. Expect to sweat profusely. In addition, instruction in Ashtanga yoga involves handson adjustments from the teacher. Although such physical contact is done with the utmost respect,
if you are highly uncomfortable with being touched by others, training in Ashtanga yoga may not
be appropriate for you. If you prefer the teacher to tell you that they will be making an adjustment
before doing so, please let her, or Nicole Dignard, know.
Yoga classes will be offered between October 1st and November 28, 2019.
Classes will not be offered over the Fall Reading week.
The yoga classes will be offered by two registered yoga teachers: Josée L. Jarry and Melodie
Queenen. In these classes, you will learn a series of increasingly challenging poses building upon
each other. You will receive detailed instruction in the appropriate technique and alignment for
each yoga pose and for the transition between them. Nicole Dignard will be present at all yoga
classes and will assist Josée and Melodie in adjusting participants’ alignment. The goal of this
incremental practice is to build strength, flexibility and mental focus. We recommend that you
attend at least 50% of the classes to progress, get the benefits of the practice, and avoid injuries.
At the very first class, be certain to tell the yoga teacher and the assistant if you have any preexisting injuries, condition, or limitations.
POTENTIAL RISKS AND DISCOMFORTS
Nicole Dignard is a peer supervisor at the Psychological Services and Research Centre
(PSRC) and Dr. Josée Jarry is a supervising psychologist at the PSRC. If you are accessing
services at the PSRC, it is possible that Nicole or Dr. Jarry will be supervising your therapist there.
Should this be the case, your therapist will not be informed of your participation in the study.
Further, you are not required to participate in the study to receive services at the PSRC and
neither Nicole Dignard nor Dr. Jarry will be your therapist or interact with you directly in their roles
at the PSRC.
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Nicole Dignard also is a graduate assistant and may be the graduate assistant for a course
that you are taking during the Fall 2019 semester. She will not mention the study in class and will
not be grading any of your work, should you participate in the study.
Surveys & Assessments
The surveys you will be asked to complete ask about your personal experiences. You also will
be asked to disclose the frequency and nature of your eating disorder symptoms and will be
weighed by the Principle Investigator, Nicole Dignard, during the mini-assessments. Each of these
experiences may cause some discomfort. However, the Primary Investigator, Nicole Dignard, has
extensive experience working with people with eating disorders and will be available to discuss
any discomfort you experience. Alternatively, the Student Counselling Centre is available to
discuss any concerns if you prefer to talk to someone unrelated to the study. The Student
Counselling Centre is located on the second floor of the CAW and can be contacted by calling
519-253-3000, ext. 4616. If you are too uncomfortable at any point, you may withdraw from the
study at any time.
Yoga Classes
There is minimal risk of physical injury inherent to all yoga practices. These will be mitigated
by the fact that classes will be taught by Yoga Alliance (YA, www.yogaalliance.org) certified
teachers with extensive experience and training. If it is determined that ongoing participation is
likely to present a significant risk to your health and well-being, the researchers may withdraw you
from the study.
Given that classes will be offered in group format, it is possible that you will see someone that
you know at the classes. Participants will be asked to not disclose the names of other participants
to anyone outside of the study, however, if you are not comfortable with this potential loss of
privacy, this study may not be appropriate for you.
Focus Groups (OPTIONAL)
During the focus groups you will be asked to share your opinion in a group setting. This may
be uncomfortable for some participants. Know that you may share as much or as little as you feel
comfortable sharing and will never be required to answer a question if you do not feel comfortable
doing so. It is possible that focus group participants will discuss sensitive or triggering topics,
which may cause some distress and/or exacerbate symptoms. The PI will conduct the focus
groups and has extensive experience working with people with eating and body image problems.
Participants will be asked to not disclose specifics of symptoms or report any numbers (i.e.,
weight, BMI, frequency of symptoms, clothing size) during groups to minimize the risk of other
participants being triggered. The PI will enforce this rule and will be available to discuss any
distress arising from participating in the focus groups.
As with the yoga classes, there is a risk of loss of privacy. As in the classes, participants will
be asked to not disclose details of the focus groups, including personal information about other
group members to anyone not involved in the study. If you are concerned about discussing your
personal opinions and experiences in a group format, you may choose to decline participating in
focus groups or may request a private appointment with Nicole Dignard. Multiple focus groups
will be conducted at each time point, so other participants will not know if you choose to not attend
any of these focus groups.
POTENTIAL BENEFITS TO PARTICIPANTS AND/OR TO SOCIETY
In learning Ashtanga, you also may learn a different way of experiencing your body which
may help to alleviate distress associated with your body image or eating concerns. The free
yoga classes also are a considerable benefit. By being involved in this study, you also will get
detailed instruction as well as individual adjustments and attention by two certified teachers.
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Finally, this programme is unique in offering progressive instruction over 8 weeks to a closed
group with two instructors and at least one assistant.
The results of this study also will contribute to a small but growing body of research
examining the potential benefits of yoga for people with body image and eating concerns.
COMPENSATION FOR PARTICIPATION
You will not receive compensation for participation in this study, but you will receive 16 free
yoga classes.
CONFIDENTIALITY
Any information that is obtained in connection with this study and that can be identified with
you will remain confidential and will be disclosed only with your permission. You will be
identified with an ID code, which you will use for all surveys and which will be used to identify
you should you choose to participate in focus groups. Only this ID will be entered in the data
base. All data will be analysed aggregated. Therefore, no individual information traceable to you
will be identifiable. Your contact information and ID code will be stored separately from survey
and assessment data and will be password protected and stored on an encrypted portable harddrive and the PI’s computer, which is password protected. Only the PI and her supervisor will
have the passwords required to access this file. Survey data will be collected online. Therefore,
storage will be electronic. Once surveys are completed, the raw data will be stored on the
Qualtrics server for the duration of the survey. The raw data can only be accessed by the PI and
their supervisor. Once data collection is complete, the raw data will be exported as an SPSS
data file, password protected, and stored on an encrypted portable hard-drive as well as the PI’s
laptop hard-drive and the lab computer hard-drive. Both computers are password protected.
Focus group data will be stored on the PI’s computer hard-drive, as well as the lab computer
hard-drive, both of which are password protected, and an encrypted portable hard-drive.
Research assistants will transcribe audio/video data from focus groups and individual
appointments, if you consent to either, and will be required to sign a confidentiality agreement
before accessing videos.
Data will be retained for approximately 10 years after data collection after which they will be
destroyed. This is in compliance with psychology discipline guidelines of keeping data for seven
years post publication.
Given that participants may recognize each other in yoga classes and focus groups, if you
choose to participate, confidentiality is inherently limited. However, your data are confidential,
and participants will be encouraged to protect each other’s privacy by not discussing other
participants outside of the yoga classes.
The surveys you complete will include a question about thoughts of suicide. Depending on
your response to this item, the PI may contact you to offer community resources and encourage
you to contact the Student Counselling Centre for additional support as needed. The PI will
contact her supervisor to determine what, if any, additional steps should be taken to ensure your
safety.
PARTICIPATION AND WITHDRAWAL
You are under no obligation to participate in this study. Whether or not you choose to
participate in this study will have no impact on you receiving services from the Student
Counselling Centre or the Psychological Services and Research Centre. None of the
researchers involved in the study will be providing treatment to you.
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You may choose to withdraw at any point of the study however data provided before this will
be retained unless you request it be destroyed by emailing Nicole Dignard at
dignardn@uwindsor.ca. To withdraw while completing the surveys, you may exit the survey at
any time. Survey data must be withdrawn before December 22, 2019. After this date, all
identifying information will be removed and you will no longer be able to withdraw your data.
Data for assessments conducted as part of this research must be withdrawn before December
30, 2019.
If you do not attend 3 or more classes in a row without notifying Nicole Dignard by email you
will be withdrawn from the study. Similarly, if you do not complete the surveys by the dates
specified above, and in the emails with the links to the surveys, you may be withdrawn from the
study.
The investigator may withdraw you from this research if circumstances arise which warrant
doing so. Such circumstances include absences about which the researchers were not notified,
or if continuing participation presents a serious risk to your health. If at any point your Body
Mass Index falls below 17.5 kg/m2, you will be automatically withdrawn from the study.
If you choose to participate in focus groups, you are free to leave during the groups, but your
data cannot be withdrawn because your data cannot be selectively removed from the videos. If
you agree to participate but change your mind before participating in the focus groups, you may
notify the researcher by email at dignardn@uwindsor.ca.
FEEDBACK OF THE RESULTS OF THIS STUDY TO THE PARTICIPANTS
The results of this study are expected to be available to you by April 2020. A summary of the
results will be emailed to you when they are available.
SUBSEQUENT USE OF DATA
These data may be used in subsequent studies, in publications and in presentations.
RIGHTS OF RESEARCH PARTICIPANTS
If you have questions regarding your rights as a research participant, contact: Research Ethics
Coordinator, University of Windsor, Windsor, Ontario, N9B 3P4; Telephone: 519-253-3000, ext.
3948; e-mail: ethics@uwindsor.ca
SIGNATURE OF RESEARCH PARTICIPANT/LEGAL REPRESENTATIVE
By selecting “I agree” and entering your assigned code, you are indicating that you have read
and understand the information provided for the study “Ashtanga Yoga for Body Image and
Eating Concerns” as described herein. You also indicate that your questions have been
answered to your satisfaction and you consent to participate in this study. You are encouraged
to print this form by selecting “Print” at the bottom of this page.

I Do Not Agree
Participant ID:
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For each of the following, you still may participate in the research if you select “No."
I give permission for the researchers to retain my demographic information should I choose to
withdraw from the study. This information will help to determine whether participants who
withdraw are different from those who completed the study. For example, if younger participants
were more likely to withdraw.
o Yes
o No
I would like to be contacted about participating in focus groups. I understand that if I choose to
participate in focus groups, I will be required to consent to audio/video recording.
o Yes, I would like to participate in one or both focus groups
o No
I give permission for the researchers to audio record individual appointments in which I agree to
provide feedback on my experience with the Ashtanga yoga classes. Note that you still will be
asked to provide feedback.1
o Yes
o No
We are not intending to film the classes for this study, but if we did, would that influence your
willingness to participate? 1
o Yes
o No
o Maybe
o Prefer not to say

SIGNATURE OF INVESTIGATOR
These are the terms under which I will conduct research.

_____________________________________
Signature of Investigator
1

Item will not be included in Survey 3.

____________________
Date
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